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1 To the Ricur HoxNoRABLE | 
Sir Robert I} alpole, 


| Knight of the Moſt Noble Order 
of the Garter, Firſt Lord Commiſſioner 


of the Treaſury, and Chancollor of 
the A Mats &c.. 


SIR, | 

HOUGH the Diſtruſt ſo natural 
to a young Author, on his firſt 
Performance, did indeed diſcourage me 
from complying with my Inclination, 
in offering this Attempt to your Ho- 
NoR on its firſt Publication ; yet, being 
a little encouraged by the favourable 
Reception its firſt Edition met with in 
the World, I did with all Humility 
preſume to lay the ſecond Impreſſion at 
your Feet; well knowing the Advantage 
t would appear with under the Patron- 
ige of a NAME ſo eminent for the En- 
* couragement 


DEBZCATION:. 
couragement of Clerk/hip, and of every 
other Part of uſeful Literature. 

Upon the third Reviſal of this Work 
for the Preſs, I made ſuch Additions 
and Improvements, as have, I hope, 


given it ſomewhat a better Title to ſo | 


great a Protection; but ſtill its Imper- 


2 
by: 


fections, I am very ſenfible, will be but 


too apparent to Your HoxoR's Pene- | 
tration: Yet that Goodneſs, of which I | 


have already had ſo abundant Experience, 
gives me Hopes Your Honor will 
both excuſe what may remain amiſs, 
and forgive this renewed Preſumption of, 


Your HONOR'Ss 
Mot Obedient, and 


N Humble Servant, 


William Webſter. 


? 
ws 
. 


3 
1 
3 


70 
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P'R'E FAC 


HE Indulgence with which the for- 
mer Editions of this Treatiſe have 
been received, has encouraged me to 'en- 


deavour the making it ſtill more worthy 


the Acceptance of the Public; not only by 
correcting the many Errors which had be- 
fore eſcaped, but alſo by enlarging it with 
very conſiderable Additions: Having from 
the third Impreſſion added the Theory to the 
Practic Part, and endeavoured to inform 
the Reader's Judgment, as well as to aſſiſt 
his Memory. 


And this I have attempted in a Manner 
very different from the ordinary Practice of 
Writers on this Subject, having never once 
quoted Euclid, nor perplexed the Learner 

with (to him unintelligible) Aigebraical De- 
mouſtrations. 


ARITHMETIC and GEOMETRY are 
juſtly looked upon as the two main Pillars 
ef the Mathematics, upon which the whole 

A 3 Fabric 


| bewilder and confound him. 


| PRE FAC & AF 
Fabric is raiſed; but, in comparing them, Wt 
they are too often confeunded: For, how 

great a Similitude ſoever there may be be- MF? 
twixt them, in ſome reſpects, yet, as their 
Subjects are different, ſo their Principles 
are certainly diſtinct, and each may be ac- 3 
counted for without References to the other. r 
Such Compariſons may indeed be uſeſul by * 
way of Illuſtration, and give great Satil- WF 
faction to thoſe who have a competent Ib 
Knowledge in both; but Concluſions from u 


8 


Geomelrical Demonſtrations are beyond the 0 


reach of the young Arithmetician; and the It! 


Theory of Lines and Diagrams, as they are ſ 


commonly made uſe of, can only ſerve to 8 


Algebra, indeed, is not 1 a Si- 3 
ence diſtinct front Arithmetic, but is only to 
a different Method of Computation, per- Pe 
formed by ſubſtituting Letters in the Place 


of Figures, and expreſſing the ſeveral parts Wc 
of the Operation by Symbolical Characters. N 
ble 


*Tis true, great Diſcoveries have been. made] 
in Numbers by this Means, and Arithme- le 
tic owes many of its Improvements to this | 
2dmirable Invention: Beſides, it furniſhes 
vs with a ſhort Way of arguing, and brings 
the Proofs of a Propoſition into a little Com. = 
paſs. But however uſeful it may be to Tue 
thoſe who underſtand it, it is certainly ae 
vnin . | 


PREFACE. 
unintelligible jargon to the mere Numeriſt, 
and can give him very little ſatisfaction 
when laid before him as a Demonſtration. 


Our knowledge in ſcience ſhould riſe gra- 
dually from one ſtep to another, and our 
references ſhould be always backward to 

what went before; but as the uſcful paits 
of Arithmetic have been commonly taught 

by practical Rules, which are uſually taken 
upon content, ſo little exactneſs is generally 
obſerved in the order of their delivery, as to 


ſon of which is plain; for as all Affairs do 
not require the whole knowledge of Num- 
bers, and as moſt common Bulineſs may be 
done without much Skill in Factions; ſo it 
is not only common, but reaſonable enough, 
Ito carry the Learner thro? whatever may be 
performed by Whole Numbers, before he is 
entered upon the greater difficulties of Frac- 
tional Parts, However, the gradation men- 
tioned ſhould be obſerved as much as poſſi- 
ble, eſpecially in the Buſineſs of Demonſtra- 
tion; and the Maxims referred to for expla- 
nation ſhould never be of a more abſtruſe 
iſnes mature than the thing to be explained. 
-om-# 
nin 


"i 
= 


I have therefore endeavoured to give the 
inquiſitive Reader who would underſtand 
he reaſon of things, all the ſatisfaction I 

A 4 can; 


their dependance upon each other: The rea- 


: 
[1 
i 
| 


——— ̃ ones - 
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P RK E#A.CE. 


can; and have attempted to account for thei 
Principles of Arithmetic from ſuch ſelf-evi-# 
dent Propoſitions, and natural conſidera} 
tions, as flow moſt immediately from Num- 
bers themſelves, and fall within the Com- 
prehenſion of ſuch who are the common 
Conſulters of Arithmetical Tracts; and who, 


it may be preſumed, are generally unac- 


quainted with the more abſtruſe parts of. the 


Mathematics. 


My firſt Deſign in this Treatiſe was, ac- 
cording to its Title, to epitomize the Art; 


and to reduce to a Pocket-fize what has 


ſometimes been ſwelPd to a Folio. Indeed 
what I firſt publiſhed was no more than a 
practical Memorandum, and conſequently 
conſiſted only of Rules and Examples, with 
few or no Explications ; but tho? the Inlarge- 
ments are now very conſiderable, I have 
not yet gone beyond my Deſign ; it is ſtill a 
Compendium, and far ſhort in bulk of other 


Treatiſes on the ſubject. I may therefore 
now recommend it to the ingenious Clerk! 
and Accomptants of the ſeveral Offices of| 


Great Britain, (for whoſe Uſe eſpecially it 
was at firſt deſign'd) and to ſuch other Gen- 


Flemen waoſe Buſineſs requires the practice 
of Arithmetic, with more confidence than 
before; it being very little increas'd in Size, 

tho' very much improv'd in Precept. | 


As 


_ Y2YP Vw” he”, ag. 
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evi- 
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mon] 
ho, 
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CAE F. 
As I ſuppoſe my Reader acquainted with 


the manner of performing the common Rules 
of Addition. Subtraction, Multiplication, and Di- 
viſion; ſo I have mad» the Work ſhort, by 


omitting ſuch needleſs Inſtructions: but the 


Reaſons oi thoſe Operations (being the Fun- 
damentals of. Arithmetic) I thought neceſſary 
to lay down. The Rule of Three I have allo 
endeavoured fo to explain, that the Applicati- 
on of Proportion, as it runs thro? almoſt all 
other Rules, may be fully underſtood. 


And for thoſe Practices of Arithmetic which 
will admit of no other than an Agebraical De- 
monſtration, being gencrally Parts more curi— 
ous than uſef il, ſuch as are ſome propoſitions in 
Progreſſion and the Double Rule of Falſe; J have 
thought it ſufficient to give the practical Rules 
for their Performance, without th ir D-mon- 
ftrarion ; ſince thoſe who are Proficicnts in A.- 
gebra cannot be thought to want ſuch Explana- 


tion; and thoſe who are not cannot be ſuppoſed 


to underſtand it. | | 

i ö 8 
1 have indeed ventured to account for the 
Extraction of the Roots, in a manner which 
ſeems ſomething contradictory to my pro- 
feſo'd Deſi n: but when it is conſider'd, that 
the Subject of thoſe Operations is entirely 
A 5 geomelricaly 
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F 
geometrical, though the Operations them- 
ſelves are numerically performed; it will be 
found, that there is no other rational Me- 
thod of Demonſtration, but that of Lines; it 
which, however, I hope, I have ſo laid 
down, as to be clear and intelligible to every Wo 
Reader of common ſenſe, who but under- {Wo 
ſtani!s the difference betwixt a Line, a Sur- | 

face, and a Solid. | 7 "0 C 


As to the ' Diſpoſition of the Chapters, Mo! 
they follow much in the ſame order as they v: 
are generally taught in Schools: For tho' 1 
am ſenſible, that the Rules of Practice are 
not thoroughly to be underſtood without 
ſome knowledge of Vulgar Fractions, yet I 
have choſen to place Fractions in the laſt 
Chapter of Yulgar Arithmetic, becauſe (as 
I before obſerved) moſt common Buſineſs 
may be done by whole Numbers. So thef 
Speculative Rules of Progreſſion, or Arith-| 
melical and Geometrical Proportion, which, ink 
a juſt Theoretic way of treating the ſubject 
of Numbers, ought to preecde the Rule «ff 
Three, 1 have, thought better to place juſti 
before Vulgar Fraftions: however, Progreſ| 
fion and Julgar Frattions, being each diſtin 
Chapters, the Reader may look into them 
whenever he thinks it moſt proper. 2 


Thal 


NEBEN OE. 


>m- | The ſccond Part of this Treatiſe, which 
be contains the Doctrine of Decimal Fractions, 
Me- c. is a kind of Arithmetic peculiarly, as 
125; it were, adapted to the concerns of Gent/e- 
laid men: I have therefore been more large than 
ery ordinary upon that Subject, and hive run 
er- over the ſeveral Rules again, to ſhew its 
d ur- particular uſe and application. In the 
Chapter of [tereſt and Rebate, its excel— 
lency will moſt appear, every Calculation 
ers, of that kind being performed to great ad- 
hey vantage by Decimal Numbers. Under that 
o' I head will likewiſe be found ſeveral uſeful 
are ¶ Tables (which, that they might be perfect! y 
10ut correct, are exactiy engrav'd on Copper) 
et I for the ready diſcovering the amount, and 
laſt preſent worth, both of ſingle Sums, and of 
(as Annuities. And as the Intereſt of Money 
neſs is now at a lower Rate that when this Tren- 
the tiſe was firſt publiſhed, I have in this Im- 
ritb-· I preſſion added Tablis, at 3 and 4 per Cent. 
1, into thoſe before publiſned at 5 and 6. 
Neal There are, beſides theſe, ſome other ne- 
2 ofceflary Tables interſperſed through this 
juſtWPart of Arithmetic (which are alſo with 
oreſl the ſame exactneſs, prin:cd from Copper- 
kind lates); as thoſe for the reduction of the 
hem known parts of Coin, Time, Weight, and 
Meaſure, into decimal Parts of their pro- 
per Integers; and alſo that moſt uſcful Ja- 
e, which ſhews the number of Days from 
| Sy : - any 
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any day in any Month to the ſame day in in 
any other. The Contents will ſhew where 
to find any of theſe things; and in the 
Work itſelf are ſufficient Explanations both 
of their formation and uſe. I ſhall there- 
fore add nothing further by way of Preface, | 


but ſubmit the whole Performance to the 
judgment and candour of the Public. 


Vurc At 


1 1 1 


* N 
— n __— 


VULGAR ARITHMETIC, 
. I N | | 
Whole Numbers and Fractions, 


| S it is inconſiſtent with the intended brevity 
A of this Treatiſe, to enter upon a nice enquiry 
| after the firſt Inventors of Arithmetic, or by 
what degrees it has been raiſed to its preſent perfec- 
tion; ſo neither is it my deſign, in the following 
pages, to initiate abſolute Beginners; but ſuppoſing 
my reader acquainted, at leaſt, with the methods of 
Adding, Subtracting. Multiplying, and Dividing, (tho' 
erhaps ignorant of the reaſons thereof) I ſhall lay 
e's. him, in as few. words as poſſible, the reaſons 
of thoſe Fundamentals, and their Application through- 
out all the varieties of practice. ; | 
Arithmetic (which is juſtly defined The Art of Rec- 
boning ) has for its ſubject, Number; and teaches us to 
— Live proper anſwers to all ſuch queſtions as demand 
How many! For the more ready per forming of which, 
the ten following CharaQers, or Figures, have been 
invented and agreed upon by the greateſt part of. the 
known World, viz. | | 


+. 23 434 4-EYy T9 0 
and by the various combinations and repetitions of 


theſe ten Characters, may every Number, how great 
ſoever, be eaſily and expeditiouſly expreſſed. 


Thus much in general: I now proceed to particu- 


lars. 
| CHAP. 


. 


2) 


CHAP. I. 


Of the five firſt and fundamental Rules, viz. 


Numeration, Addition, Subtrattion, Multi- 


plication, and 


Diviſion. - 


— 


NuukRATION, or NoTATION. 


Y Numeration we learn the different value of Fi- 


gures, by their different places; and, of conſe- | 


quence, to read or write any Sum, or Number. 


The T A B L k. 


9 

90 

900 
9000 
oO 
HOOOOO 
goooooo 
90000000 


9090900000 | 


Units. 

Tens. 
Hundreds. 
Thouſands. 
X Thouſands. 


C Thouſands. | 


Millions. 
X Millions. 
C Millions. 


5 
13 
123 

1234 
12345 
123486 
1234567 
12345578 


123456789 


From this Table may be obſerved: 


1. The names of the ſeveral places, viz. Units, Tens, 
Hundreds, &c. which proceed (increaſing by a ten- 
fold proportion) from the right-hand to the left. 


2. That every Figure hath two values; one in itſelf; 


the other from the place it ſtands in. 


Thus, on the 


left-fide of the Table, the figure ꝙ in the upper line, 
ſtanding in the unit's place, is only nine ; but in the 


ſecond 


C3] 


ſecond line, being removed into the place of Tens, 
becomes nincty ; and in the third line is nine hun- 


dred, Se. 18 


1 z. That tho' a cypher is nothing in itſelf, yet it 
gives value to other figures, by removing them into 
higher places. | 


Au which being very obvious, I proceed to the next * 
= Rule. ; | | 


ADDITION. 


e- | BY Addition we ſind the whole, or total, of two or 
more parts, or ſums, 5 

In ſetting down the numbers to be added, care 

muſt be taken to place every figure in its proper co- 

lumn; that is, Units under Units, Tens under Tens, 

Sc. Then will the reaſon of the work (the manner 

of which I ſuppoſe my reader well acquainted with) 

appear very evident from this undeniable Maxim, viz. 

That the Whole is equal ta all its Parts. And the 

method of ſetting down the total may eafily be ac- 
counted for from the nature of Numeration, which 
explains the different value of places, as they pro- 

ceed from the right to the left hand: For as g is the 

greateſt ſimple character, or figure; ſo every num- 

ber exceeding 9, being compound, maſt require more 

places than one to expreſs it. I hus the number 10 

can no otherwiſe be expreſſed in figures, but by re- 

moving the figure 1 into the place of Tens, which 1s 

ens, done by ſupplying the Unit's place with a cypher: 
den- And as it is the lame with every other column (Ten 
being ſtill the proportion of increaſe) conſequently, 

when the ſum of any column amounts to 10, or more, 
ſelf ; the units exceeding, if there be any, or a cypher, if 
n the none, muſt be ſet under ſuch column; and the ten, 
line, or tens, of the amount, carried on as ſo many units, 
n the to the next column on the left. : | 


What 


other in integers, may be as een app lied to the num- | 7 
bers we ſtop at, in adding ſums of difterent Denomi. 5 


nations. 


the following Table. 
PEN CE-TABIL E. 


Pence. . 4. Pence. . 
£ (1 : | | 80 6 : 
30 2 3 1 

ae [3004 - 8 4 

"0 "14-2 110 JS 
60 "Ba. 8 120 10 0 
70 5 10 | 


E xamples in Whole Numbers, and Money. 


15. Yards. ; 7 & . d. 
756 1325 735 18 og 
132 4532 423 10 10 
458 7345 784 12 05 
736 1298 297 o8 04 


n 


057" ©3475 $42 ln 
241 5249 298 14 0 & 
3180 28222 3082 17 oo Total. 
| 1 
Zæampli 


For your greater eaſe in caſting up of Money, learn 


131 


Examples in Avoirdupoiſe and Troy Weights, 


 AVOIRDUPOISE. 


5. oz. drams. 


Tons. C. g. 

TIS *P 3 "FS - I's 
347 038 1 37 id 56 
25y3 it 0 42 04-20 
$49 05-2 13 . 09 97 
257 13-035 094 11 


MC _—_ 
— 


2165 18 1 8 11 91 Total. 


— 


TROY-WEIGH T. 


W. oz. dwts, gre. 
$27 11 19. 23 
429 10 17 19 
. 894 08 et 
478 10 12 og 


36 00 a8 14 
. 18 38 04 O1 1 g Total, 
| hy 3 Tot. without 
4 ie 0 the Top- line. 


1838 d 4 ot 19 Proof 


To know how many Drams make an Ounce, or 
Grains a Penny-weight, &c. ſee the following Tables, 
Page 18. | N 


Proof of Addition. 


anf The proof of this Rule is uſually by a ſecond addi- 
tion, without the top-line ; which ſecond ſum, if, when 
added to the uppermoſt line, it makes the firſt total, the 
work is ſuppoſed right. See the laſt Example. 


But 


£0 ] | 
But it is as good, if not a better Proof, to produce 


the ſame total, by adding your columns both up and 
down. 


SUBTRACTION. 3 


Ubtraction teaches us, by taking a leſſer number Ron 

a greater, to find the Remainder. 

The reaſon of this Rule is evident from the bam | 
principles as Addition; Subtraction being but the re. 3 Z 
verſe thereof: And the number borrowed in any co 
lumn (like what we itopt at in Addition) being 0 I 
io many as would make 1 in the next. 8 


Examples in Integers and Mong. 


Yards. | „„ 2 
7146325 | Lent 812 13 084 0 
1483972 | Paid 190 19 10 3 
Rem. 5662353 | Rem. 621 13 094 1 
Proof. 7146325 | Proof. 812 13 084 N 
Fs As 1 8. 
| | em- 
3 in 
Berrowed (429 11 084 1 
at ſcueral J 212 17 10 M 
Times. 356 17 ogg 
Borrowed in all go o/ oo! | N 
Paid 519 18 9 8 
Rem. 479 08 ozz = 
5 he fo 


Proof. 999 07 oo 


A ATE 
et 579 n 7 5 1 = 


2 £5 

' x 2 

1 Weg 2 

\ , 42S 

* 

1 7 
n 

2 7 


and AVOIRDUPOISE, 


= 
Tons. C. 9. Ib. oz. Drams.- 
= V 
= 4 233 3 6-2: or 
rom | 77 16 0. 23. 07 08 Rem. 


—— v— 


ame 92 10 © 07 03 13 Proof. 
C00. TROY-WEIGH T. 
or. Rot. gs. 


3 From 672 10 cs og | . 
—_ Take 1309) 11 g 81 


n= | 532 10 19 12 Nen. 


672 10 o5 o Pro/. 


Procf of Subtrattion. | 


8 Sums in this Rule are eaſily proved, by adding their 
emainders to their leſſer numbers; which (if right) 
will make the greater, 85 


IMULTIPLICATION. 


Ultiplication (which is the fourth Rule) ſerves in- 
F © ſtead of many Additions ; the product of a Mul- 
Wiplication being only the repetition of the Multipli- 
tand ſo many times as there are units in the Multiplier. 
Note, The ready performance of this and the next | 
Rule, intirely depends upon the perfect knowledge of 1 


he following Table. = 
| The 


* On + va 


0 
3 1 


Fe 


= 


6 times 


Oo Ow On WO wow ow OO 


Three terms are uſed in Multiplication VIZ, Multi: 
plicand, Multiplier, and Product. 
The following Example ſhews to which line each 


term belongs. 


181 


The TABLE. 


| 


8 times 


| 155 
7 times 3 8 56 
9 83 


o 


8 64 
72 


9 times 9 81 = 


12' times 


this F 
partic 
the p 
the b 
as we 
plier, 
place 


EXAMPLE. 


9 
„ 


Ws 563 254138 Multiplicaud. 
223456789 Multiplier. 


68069287242 
605060 33104 
52942778960 Lt 
45379524828 8+8 Proof. 
37816270690 _ 1 
3025 3016552 | 
2268970241 4 
15126508276 


= 


: 177409656468442882 Product. 


That Multiplication ſerves inſtead of many Additions, 
and conſequently, that the truth of its operation de- 
pends upon the ſame Reaſons, is eaſily proved: For 
ſuppoſe it were required to know the ſum of four 
ſevens ; by Addition, the work will ſtand thus: 


84 8 
& Ae 


iti. Too tedious a method for practice, being diſcoverable 
at once, by the Table of Multiplication, to be 28. 
ach Nothing therefore remains to be accounted for in 
this Rule, but the reaſon of placing every following 
particular product a place nearer to the left-hand than 
the product foregoing: But Regard being ſtill had to 
the nature of Numeration, it will plainly appear, that 
as we begin with the right-hand figure of the Multi- 
plier, or Units place; ſo the ſecond figure ſtanding in the . + 
= place of Tens, the product thence ariſing, muſt, of : 
a : | con- | nl 


"EY £ 8 4 
— * * 


* 


[10] 
conſequence, he ten times greater than the ſame figure, 
ſtanding in the place of Units, would have produced; 
and ſo on, applying the ſame conſideration to the pro- 
duce of all the other figures in the Multiplier. 


Proefs of Multiplication. 


Multiplication is uſually thus proved. Caſt out the 
nines from the Multiplicand and Multipler, and place 
the remainders en the right and left - ſides of a croſs, 
thus made +. Theſe two figures multiplied together, 
muſt have the ines caſt out of their product, and the 
remainder placed at top: Then caſting the ines alſo 
out of the product of your Multiplication, place its re- 
mainder at the bottom; which if it agrees with the 
figure at the top, the work is ſuppoſed right. See the 


Example. 


A more certain Proof. 


A Multiplication ſum 1s then right, when the product, 
divided by the Multiplier, quotes the Multiplicand ; or, 
divided by the Multiplicand, quotes the Multiplier. 


ABBREVIATIONS. 


(1/7.) When either your Multiplicand, or Multiplier, 
or both, have one or more cyphers to the right-harid, 
only multiply by the ſignificant figures, and ſet on the 
right-hand of the product ſo many cyphers as were in 
both the Multiplicand and Multiplier. 


5 


EXAMPLES. 


527000 7583 
4000 7000 
2108000000 53081000 


| (2dy.) Therefore any number may be multiplied by 
10, 100, 1000, &c, only by placing on the right-hand 
| | | 0 


re, 
ed; 


ro- 


the 
lace 
roſs, 
her, 

the 
alſo 
re- 
the 
e the 


lu, 
Or, 
3 


plier, 
and, 
n the 
re in 


t 


of it, one, two, three, or more cyphers: Thus 7295 

multiplied by 10, is 72950; by 100, is 729500, Cc. 
(34%. ) To multiply any number by 5, add a cypher 

to it, and halve it, Or by 15, the ſame; and add 


both lines together. 


EXAMPLES. 


5334 multiplied 
oy === F940 © ©» by 15—53340 
| 26670 


74 


26670 75 


80010 


Ld 


| (47hly.) Any number may be multiplied by 11, 111, 
or 112, Sc. as in the following Examples. 


EEE 


7136 multiplied by 11 = by 111 thus: 7136 
7136 7136 
— | 7130 
78496 | : e | 

| 792096 
Aud by 112, thus: 7136 | | Or thus: 7136 
7136 © RW 
7136 — 
7136 85632 
—— 7136 
799232 | —— 
| 232 
We now proceed to our fifth Rule, FR 
DIVI. 


L 12 ] 
D SS 2 1 0 
Y Diviſion (which is the reverſe of Multiplication) 
we find how often one number is contained in an- 
other. 
In this rule there are alſo four terms, the Diæiſor, 
Dividend, Quotient, and Remainder, 
| EE. 
Divifor. Dividend. Quotient. 
3450789)567895435783(164284 


— U — — — ẽ 


22221653 


14809196 


— 


9820407 


29068298 


14139863 


— 


312707 Remainder. 


As Multiplication ſerves inſtead of many Additions ; 
ſo Diviſion ſupplies the place of many Subtractions; 
as may be thus made evident. Suppoſe it were re- 
quired to divide 28 by 7, that is, to find how often 
7 is contained in 28; by Subtraction the work will 
ſtand thus: ——— | 


ZI 


7 
14 
7 

7 

7 


1) 


1 


ry 


us; 
1S 3 
re- 
ten 


vill 


E | 
By which we find that 7 is 4 times contained in the 
number 28. But it may be diſcovered by the rules 


of Diviſion at one trial. 


There are many methods of working this rule. The 


Firſt. 

17802 
cg 
4281501332 
3712 


333 


Third. 
1002 
roo8 (1 
32 476781332 


8 


＋ ifth. 


32\42045(1332 


4 by 22 


following Example is divided fix ſeveral ways. 


Second. 
1012 
1881 
32)42645(1332 
37064 
996 


Fourth, 


21 


Sixth. 


— 


1 141 


Nore, The two laſt, called the Lalian ways, are 
moſt generally uſed. | 1 

Mr. Alingham has, indeed, ſet down nine ways; 
but his three others are ſo very like the iſt, 2d, and 3d, F 1 


of theſe, that they can ſcarce be called different. F its | 
] wh 

ABBREVIATIONS. 18 

int 


(1½.) If there are any cyphers on the right-hand F as | 
of your Diviſor, you may cut off ſo many cyphers, & ſet 
or figures, on the right-hand of your Dividend; butF you 
remember to bring them down (if figures) to the re- 
mainder, ö 


1 


4 
21100)8645[29(411 
1 . 
24 3 
21 mol 
_ a you 
35 ill 
21 1 vou 
— | nine 
1429 N | 
(2 %.) By the foregoing rule, you. may obſerve, 
that to divide by 10, 100, 1000, &c. is only to cut 
ſo many figures from the right-hand of the Dividend, 
as there are cyphers in the Diviſor. | 
i EXAMPLE. 
000043682735 
So the Quotient is 43082, the Remaiuder 735. 
(3dly.) When your Diviſor is 12, or conſiſts only of - 
one ſingle figure, or can be reduced to one, by cut- (1 
ting off cyphers from its right-hand, the work may * 


be caſily performed in one line, thus: 


RULE the 1 


2rVe, 
) cut 


end, 


[ 15 ] 
RT THT TP 
Drawing a line under the Dividend, ſet down under 


its firſt figure, how often the Diviſor is contained in it; 
what remains imagine placed before the next figure 
and, conſidering how often your Diviſor is contained 
in the ſum it makes, ſet down the number underneath, 
as before; and ſo proceeding through all the figures, 


ſet down what remains at laſt, in the lace where 


your quotient uſed to ſtand, 


FF A4MPLES. 


4)93645(1 12)83675{(11 7100056351150 
23411 6972 805 


If you are to divide ſeveral Numbers by one com- 


| mon Diviſor (as in the caculating of Tables, &-c. ) that 


you may know exactly at once how often your Diviſor 
will go, in ſome convenient Corner make a Table of 
your Diviſor, by multiplying it ſeverally by all the 


nine Digits: Thus, ſuppoſe 562 your Diviſor : 


\O NJ Ov a tom 


502 
1124. 
1686 
2248 
2810 
3372 
3934 
4496 
5058 


| | Proefs of Diviſion. © 
(1/.) Multiplication and Diviſion mutually prove 
each other: For as if you divide the Product of a 


OY Multiplication by the Multiplier, the Quotient will be 
7 z] the Multiplicand ; fo, if you multiply the Quotient of 
| | 5 B | 


2 2 


2 r r r . 


[ 760 


a Diviſton by the Diviſor, (taking in the remainder)! 


the product will be the Dividend. 


(2. Another proof of Diviſion is, by adding to- 


gether thoſe lines in the following example, marked 


with Aſteriſms (being the particular products of the 
Diviſor, multiplied ſeverally by each figure in the 


Quotient, together with the remainder of the Diviſion) 


the total cf which (if right) will be the Dividend. 


(34/y.)* Diviſion may alſo be proved as Multiplica- 


tion, by a croſs, thus; caſting cut the nines from the 
Diviſor and Quotient, place the remainders on its right! 
and left ſides; then multiplying the two figures ſo 

laced together, and caſting the nines from the pro- 
duct, add what's left to the remainder of the Diviſion; 
and ſtill caſting out the nines, let the overplus be pla- 
cd at the top; then alſo caſting the nines from the} 
Dividend, ſer down the figure remaining at the bot-| 
tom, which if it agrees with that at top, the work 


may be ſuppoſed right. Sce each proof in the follow 
ing Ry 


EXAMPLE: 


-36)803256( 1172 
ot a 730 
54S 1272 7032 
7+2 736* 3510 
3 | 1 8204 
34 Prof. 5.305 8 
5 52* 862 59 1 
— — 604 Remaind:r, | 
2136 — — 
1472 863256 ½ Proof. 
664 * 


8632 56 2d Prof. 


Before we proceed to Rede&icn, it will be proper 
to inſert the following Tables. | | 
TABLES 


2 5 


| f 


L 11 


nder) | Ws 5 
. TABLES Engliſh Coins, Heights, 
rked} aid Meaſures. 
f the | „ 
n the - — . 
iſion) . | 
d. b firſt, of COINS 
plica- 125 
am A CCOMPT'S are kept in Pond, Sling 
Tigity Pence, and Farthings, thus divided : 
res 10 
. 4 Farthings } 1 Penny, { 7 
hots! 2 Pence make 4 1 Shilling, > thus marked . 
Pla-$oShillings 5 L 
the $3 3 1 Pound, 4 
e bot-! | : 
worl:| But the uſual Coins are, 
OW. | : 5 
; . 4. - 
A Jacobus, . 
A Carolu 
Pf Gold, A 1 Value 6 | : 4 
I | , 
f A + Guinea, 0 10-0 
A Crown, 4:6 
0 A Crown, Vale, 5 
r Silver The names of the reſt ſpeak their va- 
5 lue, as a Shilling, a S1x-pence, a Groat, 
1 or 4 d. a Three-pence, a 'I'wo-pence, 
4 Fa Penny. 
ny df copper. A! Penny, thus o o o 
7 5 A Farthing, writ o © oz 
g Beſides the above- ment oned, we have ſtill in uſe 
e names of ſome other pieces, which are now but 
naginary, VIS, 
; J. 4. ; d. 
| A Mark, : 4 
ed An Angel, Value 1 0 
* A Noble, 8 
L E $ B 3 WercuTs. 


— — 


£ : 


nd 


WEIGHTS. 


. 

24 Grains 1 Pennywt. 3 dwts. 
ee ts. make 1 Ounce, „4102. 
mark d 3 

12 Ounces 1 Pound, Iv. | 


By Ti * Wiight are weighed Jewels; Gold, Silver, | F 
and all Liquors. 


APOTHECARIES. | 


30 Grains ] & £4 Scruple, ] 7 
| 3 * \ make An . thus mark d 

7 5 
12 Ounces 1 Pound, | y 


By theſe Weights, Apothecaries compound 'theitf 
Medicines ; but buy and ſell their Drugs * Avair du. 


poiſe, 
AVOIRDUPOTS'E. 


16 Drams 1 Ounce, Jo. 
16 Ounces f © \ Pound, ＋ 
28 Pounds g 4 1 quarter of a Hund. & C qrs. 
4 Quarters\ 8 [1 Hundred, a \ C. 
20 Hundred Ton, = ) ton. | 


This is, at preſent, the common weight of England 
by which Butter, Cheeſe, and ail n Oc. art 
weighed. 


Note, One pound tt, is mus] to 14 0 Nx, 
II. 15 pri. © Troy; and one ounce Troy is equi 
to 1. 1 dram, and ſomething above 4 Avcirdupoiſ 


11 0 0 


[ 191 


W OOL-WE-IGHT. 


7 Pounds 1 Clove, . | 
2 Cloves 1 Stone, 5 
2 Stones . 1 Todd, { mark'd as 
6 Todds and ( 1 Wey, { written. 
2 Weys 1 Sack, 
12 Sacks $ La8,* 
LT. 


19 2 make a Fodder. 


 MzaSuRES 


WINE. } 
2 Pints 1 Quart, 21 :.. 
4 Quarts / © \ 1 Gallon, ＋ Gall. 
63 Gallons F 1 Hogſhead, & f, > Had. 
2 Hogſheads 1 Pipe, » \ Pipe. 
2 Pipes [i Ton, Ten. 


BEER and AL E. 


2 Pints 1 Quart, . 
4 Quarts 1 Gallon, 54 \ Gall, 
9 Gallons ( Jr Firkin, 4 ) Firk, 
2 Firkins ( 4 1 Kilderkin, ( 5 JKI. 
2 Kilderkins 1 Barrel, E | Bar. 
3 Barrels 1 Butt, . 
Nete, 8 Gallons make 1 Firkin of Ale, 
By DAT 


© 


1 20} 
DRY. 
$ Pints i Gallon, ] {CGa/. 
2 Gallons 41 Peck, Y Peck. 
4 Pecks v | 1 Buſhel, | 4 | Buſh. 
4 Buſhels 1 Coom, YE Coom. 
2 Cooms | * | 1 Quanter, 3 | 2r. 
5 Quarters 1 Wey, 3 ey. 
2 hah 1 Laſt, Laſt. 
LONG. 
3 Barley-Corns.) I Inch, = 
12 Inches 1 Foot, >| *1760 
3 Feet 1 Yayd'® 8 Yards 
4 Yards and 2 1 Pole or Perch, (make a 
40 Poles | 1 Furlong, 2 Mile. 
8 Furlongs >1 Mile, ” el 
| LAND. 
40 Square Perches | 0 1 Rood. 
4 Roods make 1 Acre. 


Note, That a Geometrical pace is 5 Feet, and that 
there are 1056 ſuch Paces in an Eng/i/o Mile. 


CLOTH. | 
4 Nails 1 Quarter, 1 
4 Quarters wake N Jan * 7 
Note, An Ell Flemiſb is 3 oh of a Yard 3 an EI 
2 Nat TA 15 5. 


12 | I 1 | 
12 Dozen mike 41 Small Groſs. 
12 Smal} 1 Great Groſs. 


. - HAF. 


a Hon moth oo TIE IN 4 ov RIO a nope 
* 8 2 * — 6 2% 8 


> 
n 
* 88 SEE 


Ii multiplied by 20, becauſe 208. make 11. Note, Th; 


; 6 o 5 

ds 

ce a 
55 
855 

- 

* 

. 

EL 

2 


Cone 
A 


[21] 
CHAP. 


Of REDUCTION. 


EDUCTION is but an application of Multi. 
plication and Diviſion : For, 


Firſi, All great names are brought into ſma'l, by 
multiplying with ſo many of the little ones as make 
one of the great. | | 


Secondly, All ſmal! names are brought into great, 
by dividing by ſo many of the ſmall ones as make one 
of the great. | 


Thirdly, To change one ſort of money, or Weight, 
Oc. into another, is only to bring both into one name, 
and to drvide the one by the other. 


EXAMPLES of cach Sort. 


(Fir Sort * 


| # 4. A. 
In 4295 12 3 how many Farthings ? 


12 8. are taken in. 
85912 
"tis multiplied by 12, becauſe 12 d. mate 18. Aud hire 
| —— the 3 d. are added. | 
103094 
"tis multiplied by 4, becauſe 4 Farthings make 1 Pen:y. 


Anfaver, 4123788 Farthings. 


» £ {SccoaT 


[22] 


| Second Sort.) | 
Jn 4123788. Farthings, how many Pounds ? 
© 4)4123788) 


2) 1030947(3 
= | 2lo) 8591120 


— — — 


4295 J. 125. 3 d. facit. 


We divide here by 4, 12, and 20, forthe ſame rea- | f 


ſons that we multiplied by them in the firſt example. 


(Third Sort.) 1. . 


 Guineas 2 


French Crown. 


45967 
9 


! 

2 
4 a Guinea. 378 

8 

336 


— — 


210 5 
210 + I 


03 Sixpence. 
More EXA MP LES. 


In 85647 Guineas, how many Pounds Sterling? 
haps hah 89929 /. 7 5, 


Is 


Change 45967 French Crowns,. at 4 6 each into | 


Six-pences in a | 9 | 


2 ö Six. fertes ir 42)41 3703 (9850 Euineas, : 


A > le r £49 
ä 


In 


Ho 


Fiſtol 


_— 


In 


In 


any 


He 
It bei 


H. 


[29] 


In 5940 3 Marks, at 135. 4d. how many Pounds ? 
Luſever, 39642 J. 


* 


How many Dollars at 4s. 44. are there in 89573 
iſtoles, at 17 5. 64? 
Auſawer, 361737 Dollars, and 6 d. remain. 


In 82 46. ꝙ om. 10 dwts. 5 gre. how many Grains? 
| Anfaver,, 476885 Grains. 


e rea- 


ple In 56 Tons, 13 C. 2 grs. 21 16. 7 oz. 11 drams, how 


any Drams ? 
Arſaver, 3250521 1 Drams, 
into . How many minutes ſince the birth of our Saviour, 
being 1746 years 77 
: Anſwer, 917697000 Minutes. 


How many Gallons are there in 7569 Tuns? 
Anſwer, 1907388 Gallons. h 


VMote, Theſe queſtions reverſed, will make as many” 
more good examples. 


[24] 
CHAP. III. 


THIS Rule ei er Tins bet 


cauſe by three numbers given we find a fourth 


number {ought ; which, when the Proportion is di- 


rect, muſt always bear the ſame ratio, or proportion, 
to the third number, as the ſecond bears to the firit. ! 

The chief difficulty of this Rule lies in ſtating its 
queſtions. For your direction therefore obſerve, that, 
of the three given numbers, two always contain a} 
Suppoſition, and the third a Demand. | 

The Number then on which the Demand lies, mull 
always be the third in your ſtating ; of the other two, 
you will be ſure to find one of the ſame quality wit! 
the ſaid third; which being made your firſt, the num 
ber left, muſt, of conſ:quence, fall in the ſecond 
place, which ſecond number will alſo always be of 
the ſame kind with the fourth, or number ſought. 

The queſtion being thus ſtated, you muſt (if the) 
e not already ſo) bring your frit and third number 
into one name, and your ſecond (if of ſeveral deno 
minations) into its loweſt term ; then multiplying 
your ſecond and third numbers together, and dividing 
the product by your firſt, the quotient will be the ang 
{wer of your queſtion, in the ſame denomination 
you left your ſecond number, See the Examples. 


EXAMPLES. 
{Ex. 1/7.) How many Ounces may I buy for 8 4 
if I give after the rate 90 Fr for 18 Ounces ? 


of The þ : p Moat gi. e pA, 

: 1 n e n 
„ 3-2 CE FUDA S E I as PITs.. 
r . F RESET; Fe Ar eee Yr wa DEALS” 

- Cad? Feng 1 pO F 
2 -—- © JS 0 


Y 
.” 
5 


Of Proror TON, or the RULE of Turzr, 
Direct, Indirect, and Double. g 
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„be- 


ourth 
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firſt. 
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that, 
ain 4 


muſt 
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or 8 4 
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oK. 5 2 
18 What will 8? 
8 


f J. 
If 2 buy 


. | 4 
a 72 o. 
p Fx. 24.) What muſt I give for 2 Ells of Hol- 


land, if I pay after the rate of 34 J. for 138 Ells? 
J. 


fills 


ls. 


If 138 coſt—34—what will 122 ? 


The Remainder 8, being 
Parts of a Pound, are mul- 
tiplied by 20, to ſee what 
Shillings they will produce; 
and fo the other Remain- 
ders by 12, and 4, to bring 
out the odd Pence and Far- 
things. 

This way of waluing the 
Remainder, is more fully 
explained in the ſeventh 

fort of Reduction of Vulgar 
Fractions, 


34 


13004748030 1 14 
414 
*+% 8 
20 


138) 160ʃ1 | 
138 


28 
12 


— — 


138) 2641 
138 


126 
4 


138) 50403 
414 


. go 
Ex. 3d.) 


[. 26 ] 
(Ex. 34.) How many Yards of Muſlin can I buy 
for 42 J. 125. if 21 Yards come to 1935. 64? 
„ . 
If 19 6 buy —21— hat will 42 1 
2 2 20 


＋ —— — 


852 


5 


39 


29)8520(218' 
78 


2)218( 72 
* | 39 
Anſaber, 209 Yards. 


1.8 


PR O O F. 


Of every ſour numbers in direct proportion, the 


product of the two means multiplied into each other, 


will be cqual to the product of the two extremes ſo 


multiplied; therefore multiplying your ſirſt by your 
fourth number found, and comparing it with the pro- 
duce of your ſecond by your third, if the products 
agree, the work is right. Thus, inthe firſt example, 
72 (the fourth number found) multiplied by 2 (the firit 
number) gives 144, equal to the produce of 8 times 
18, the ſecond and third numbers. 
And from hence ariſes the invention of the fore- 
oing rule, fer finding the fourth number; for if the 
ee number, multiplied by the third, be equal to 
| HER. | the 


e Co ah 
er 
vt \ 1 


% 
2 x7 e * N N ve hy 1 4 $5 £ Ve * N xs 1 
F 8 . 8 1 "TS 
r 


1 


x 
bY 
v4 
9 
751 
N 
4 
. 
x 
W 
Wes: 
[ae 
A 
5 
MH). 
"= 
x 3 
— 
929 7 
4 
6 
Kel 
£2. 
44 
7 
12 
52 
2 
— 5 
BY 
8 
b-> 
i 
= 


riger 
5 422 10 — 


— 
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the firſt multiplied by the fourth, it is plain that if the 
product of the ſecond and third be divided by the firſt, 


the Quotient mult be the ſaid fourth number; becauſe 
every Dividend muſt be equal to the. produce of its 


Diviſor and Quotient, the Remainder (if any) being; 


alſo conſidered. | 


Sums in this rule may alſo be proved by a back 


ſtating; thus reverſing the third Example. 


3 yards A. of yards. 
If 42 12 will buy 109, then 19 6 will buy 2+ 
20 3 b 
852 981 39 
" 327 
1-704 1704)4251(2% yards. 
3408 
. 
686 ; 
18 | Remainder of the other 
— fating added. 
1704)1704(L _ | 
| | 9 „ O 


Though, in the former of the foregoing proofs, the 


| manner of working the Rule of Three is ſufficiently ac- 
counted for, and the reaſon of the operation plainly 
enough laid down; yet, as this may juſtly be looked 
upon as the main Rule of Arithmetic, and as the ſame 


application of proportion runs through almoſt all its 
other branches, it may, perhaps, help to make it ſtill 


more evident, to look back again upon the firſt ex- 
| ample, and obſerve it in another light. 'The queſtion 
there ſtated was, If 2 /—18 oz.—8/7/. Now had it 


been, If 1 /,—18 (&,—8 J. tis clear, that if 1 J. would 
buy 


ad, £ * 1 = y * * — * i» 3 TS 
LS e RIOT 8 * . 3 e 5 
8 C 1 . PEE bb * / IPTHITT IT OE S> x | 
v1 2 aA Z OS. CR Cl * "REL a= . [0 HA Sc Ne waa 8 D 3 >. 11 
THE r n r 
DF e e ES” a l 


2 


— — —̃ — 
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buy 18 oz. then 8 J. would buy 8 times as many, that 
is, 144 „. But then, as this is upon the ſuppoſi- 
tion that 1 /. is the price of 18 ez. ſo if the price of 
the 18 oz. is doubled, that js, made 2 J. tis pl in 
144 oz. will then be twice the ny that 8 J. will 


buy, and muſt therefore be divided by 2, o give the 
true Anſwer. Again, had the ſuppoled Price of 18 
ox. been 4 J. then would 8 J. have bought but a fourth 
part of 144 oz. Lig. 36 oz. conie{uentl.”, in what pro- 
portion ſoever the firſt number increaſes, in the * 8 
proportion muſt the fourth number decreaſe ; which 
is plain'y effected by dividing by the firſt number. 
Note, In the operation of the Rule of Three, the firft | 
and third numbers, after preparation, are no more 
regarded, as of any d. nomination; but are multiplied 
and divided with, only as abſolute numbers, increaſing | 
and decreaſing the middle number in juſt proportion. 
Note alſo, That what has been ſaid of the reaſon of 
working the Rule of Three, ought alſo to be conſidered 
in the Opera ions of Intersft, Rebate, Fellowſhip, Ex- 
change, and all other applications of proportion. 
We now proceed to ſome other practical obſerva- 


tions. 


1. If you would know at what rate you muſt ſe! 
out your goods by retail, ſo as to make a propoſe 
gain by the whole, add the money you would gain t 
the ſum the whole goods coſt you; and then ſtate you 


queſtion thus: If the whole be ſold for the total of thi (20 
Coft and Gain, what muſt any part? ic J. we 
| | 5% mu 

EXAMPLE. emain 

Suppoſe I would, by the felling of 42 yards | 51 3 


Broad Cloth, which coſt me 40 J. | gain 5/, for wh 


muſt I ſell it per yard? Then, ee wh 
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| you 
of th} (24.) Or if damage having happened to the Cloth, 
*5 J. were to have been loſt by the whole, then the ſaid 
5 /. muſt have been ſubtracted from the col, and the 
emainder made the ſecond number, as before, 


rds ( | (34.) If you would barter or exchange your goods 
for others, firſt find the value of your own, and then 
ee what quantity of the others the ſum vill purchaſe. 
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What quantity of Pepper, at 3 c. 6 d. per B. may 
J have in exchange for 426 C. of Tobacco, at 53 * 


per C? 
„„ ©, 
Fes, It 1 53426 
8 53 
1278 
2130 
* wer, 22578 Shillings; 
A . 4. 
Then, If g — — 98 
* 
8 | 7)45156(6 


Anſwer, 6450 Pound: 5; 
ABBREVIATION. 
The work of ſome ſtatings may be much ſhortened, 


by dividing their firſt and ſecond, or firſt and third 
numbers, by any figure, io that nothing may remain.. 


EXAMPLE, 


If x 


may 


35. 


ed, 
Td 
1. 


1 
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: by firſt cutting off the Cyphers from the firſt and ſe- fo 


b 


EXA4MPLM: 


Ns Men. J. 
If 192k 2ſoo __ pay 5]00 how many would 117664 pay? 


32 | 2044 
2 | 736 
$ 
8)3080( 


Anſwer, 460 Men. 


The n of the above ſtating are abbreviated, 


| cond numbers, and then dividing the firſt and third 


numbers by 6 and 4. 
The reaſons of this abbreviation may be ſeen in the 


| fifth ſort of Reduction of Vulgar Fractions, 


| More Queſtions in the Dix x RuLE of 


THREE. 


The cloathing of a Regiment of 740 men, comes to 
3000 J. how much is that for each man? 
Anſwer, 4 I. 15. o d. 4. 
How long ſhall I be- laying up 10000 /. if I put by 
z a Guinea a week ? 
Auer, 306 years, 15 nugeks, 4 days. 
500 Seamen are to have 4 4. x per day each, what 
will pay them for 23 months ? 
Anſwer, 6037 J. 105. 
What will an Eſtate of 4000 J. per annum, allow a 
Gentleman to ſpend a day? 
Anſwer, 10 l. 195. 2 d. 


A Gentleman's daily expences are 13 5. 74. above 


Which, he yearly lays up 600 e at 65. 8 4. 


each, 


— roar uemae ere, cout 


32 ] 
each, what is his Eſtate worth per annum “ 
An fewer, 447 l. 17 5s. 11 4. 
A man owing 736 /. 105. compounds with his Cre- 
ditors for 75. 9 d. perl. what will that amount to ? 
| Anfever, 285 J. 75. 10 d. 2. 
If, at 5. per ell, I gain 8 J. per Cent. by my Cloth, 
what ſhall I gain per Cent. if I {ell the ell at 65. 3 a? 


Hinſaver, 35 J. . 


If Tobacco, which coſt 13 4. fer IB. be ſold for | 


18 d. per Th. what is gained per Cent ? 
| Anftuer 38 l. 95. 20.7. 


Pought 5 pieces of Holland, each containing 56 ells 


Flemiſh, at 35. 24. per ell, what ſhall I gain in' the 'F 


whole, if I fell it for 5s. 8 d. per ell Engliyh ? 
rh 5 31. 55. 44. 

I have by me 96 76. of Cloves, which coſt me 58 J. 
but ſome damage having happened to chem, I am 
willing to loſe 8 J. in the I we er muſt 1 
ſell them per ounce ? . | 

175 Anſfewer, 7 d. 3. | , 

A Merchant ſends over to France 482 tons of Lead, 
at 4 J. 105. per Fodder, i. e. 195 C. what quantity of 
Wine, at 30 J. per Pipe, may he expect in return? 

Anſwer, 74 Pipes, 19 Gallons. 


A Merchant ſends to Spain 1300 pieces of Broad 


Cloth, each piece 47 yards, at 15 s. 6 4. per yard, to 
have returns from thence ; the one half in Wine, at 
65 J. per ton; and the other half in Oranges, at 3 . 
10s. per Cheſt; what quantity of each will he have? 
1 fever 364 T'ons, 1 Hogſhead of Wine. 
* ( $764 Cheſts of Oranges. 

Two men part, at the ſame time, from the ſame 
place; the one travels north 32 miles a $9, the other 
36 miles a day ſouth; how long will it he before they 
are 2000 miles aſunder, ſuppoſing them to travel 12 
hours each day ? | 

An/wer, 29 days, 4 hours, 56 T minutes. 
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The Indirect RulE of TRHREI. 


IN the [dire Rule of Three, the numbers are in re- 
ciprocal proportion, that is, the fourth number to 
be found, is to bear the ſame ratio to the ſecond as 
the third does to the firſt, but in an inverted order; 
that is, the greater the third term is in reſpect to the 


reſpect to the ſe- 


This rule differs, in its operation, from the Direct, 


in that, after the queſtion is Rated, and the numbers 
gof the ſtatings prepared (as in the Direct Rule) your 
frſt and ſecond mutt be multiplied together, and your 


third number be your Diviſor. 


a The Quotient, as be- 
fore, will be the anſwer. 


EXAMPLES. 


(Ex. 1/.) What number of men muſt be employ - 
ed, to finiſh, in 12 days, what 43 men would bz 35 


lays about ? 


Nen. 


43 


days. 
If 35 
43 


105 
140 


days. 
12 


12) 1505 
Anſwer, 125 Men. 


(Ex. 2d.) 


[34] | 
Ex. 24.) How many yards of Stuff 3 grs. wide, 
will hang a Room which requires 420 yards of 5 278. 
wide? XK LA Of 33 


_ A. yards, ; qrs. 
If 5———q420——=3 
5 


'3/2400( 


Anjawver, 70 


The reaſon of this operation will appear plain (after 
what has been ſaid in the Direct Rule) by conſidering 


the laſt example. Now it is clear, that if the Stuff, 


being 5 quarters wide, there are 420 yards required, 
then were the Stuff but 1 quarter wide, 5 times 420 
yards, viz. 2100 yards muſt be allowed ; conſequently, 
if the Stuff be 3 quarters wide, one third part of thoſe 
yards will be ſufficient ; therefore 2100 divided by 3, 
will give the true anſwer required, wiz. 700 yards. 


To know whether a Dueftion belongs to the Direct « 
Indirect Rule / Three. 


O8&/erwe, If the third number, being more than the 
firſt number, requires more, or, being leſs, require: 
leſs, it is Direct; but if the third number, being more, 
requires leſs, or being leſs, requires more, it is Indired. 


Or, without any regard to the diſtinction of Dire“ 
and Hndire# ; if more is required, let, the leſſer of the 
two extremes be the Diviſor, if %, the greater, 


* 


wh 
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de, 
s. More Queſtions in the Indirect Rule of Three, 


If I lend 4136 J. for 3 months, how long muſt 1 
| keep 42 J. of his, to requite myſelf? 


Arfeer, 9 months, 2 weeks, 6 days. 


If 46 Clerks in 32 days finiſh a piece of writing, in 
{ what time would 55 Clerks accompliſh the ſame ? 


Anſwer, 26 days, g hours, 9 minutes. 


iter! A Garriſon, conſiſting of 1539 men, being beſieged, 
ring bare proviſions only for 12 days; but it being neceſ- 
tf, ſary they ſhould hold out 3 weeks, how many men 
red. Ruſt be lent out? | 


a Anfacver, 660 men. 


* 30 The DouBLs RULE of THREE. 


Ueſtions in this Rule have five numbers propoſed, 

& «© and are frequently anſwered by two ſtatings, tho” 

they may be performed by one, as ſhall be ſhewn here- 
after. 5 | 


EXAMPLES, 


c 9 


136 
55 | 
EXAMPLES. 1 
| . 
(Ex. 1/7.) The carriage of 32 hundred weight 50 


miles comes to12.s. After the {ame rate, what muſt t. 


I pay to have 78 hundred weight carried 94 miles; 
0 . c. : 


Tua, 152 1278 F 
Wan ; 
32)936(29 3 fact, : 
4 2 
296 
288 


JJ%%%ͤͤͤ oO NET 


Then, If 5,29 3— 94 12 
| 12 | — 
3 32)96(3 
351. go L 
94 a „ 
| 2 
1404 | 
3159 | 
56)32994(589 © 120589101 
280 | _ —_— 
- : 2401490 
8 
448  Anfeer, 21.95.14, 
* 514 1: 
504 


IO 
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| Note, The ſolution had been the ſame, if the miles 

had been made firſt and third numbers of the firſt ſtat· 

E ng; e the C. weights the firſt and third numbers of 

the laſt. a 
t 50% Hoteallo, this example may be done by one ſtating, 
muff thus: | | 7 | 
es?? 6 5. Go 

5 If 32 12ꝛ——8 

a 56 Miles. 94 Miles, 
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- 160 702 
cit. 5 : , —— — — 
1792 7332 
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(Ex. 24.) How many men muſt be employ'd to reap 
420 Acres in 17 days, if there were required 37 men to 


reap 54 acres in 5 days? 


Acres. Men. Aeres. 


Firlt, If 54 37 —429 
| 37 
2940 
| 1260 
Days. Men. Days. — — 
Then, J 5 —287 17 $4)15540(287 
. 5 108 
17) 143514 474 
136 132 
* | * 420 
-» On. 378 
Anfur, 84 Men. 7 * 42 


Note, If you would work ſuch queſtions gf the 
Double Rule of Three, as have one of their proportions 
indirect, by one ſtating ; you muſt multiply the third 
number of your ſtating, by that number you would 
otherwiſe have placed under your firſt; and your firſt 
number by that you would have placed under the third; 


as in the following Example. 


AXAMPLIE 
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cap | 
to EXAMPLE. | 
 fores. Mex. Acres. | | | 
1754. —— 27 — 120 The number of days 1 
1 *.17 t 5 which have relation to ö 
— . the 54 Acres. | i 
378 2100 : j 
4 N 
918 14700 
87 630 
* The number mmm ＋◻I ien. 
of days which 9g18)77700(84 anſwer as before, 
have relation 7344 
| to the 420 
| Mere, _ © 4260 
yo. 
* 588 | 
Dr. . in his Lexicon Technicum, teaches another 
f the way of ranging the five Numbers given in a Double 
hire Rule of Three Queſtion; which, according to the fol- 


4 lowing Rules, gives the ſolution, whether the propor- 
voul tion be direct or indirect. Take his method in his 
ir fir own words: | | 
tand; I. « Obſerving, that the given terms are always 
e five, whereof three are conditional and antecedent, 
or ſuppoſititious, the other two demand the queſ- 
tion, and are conſequents anſwering ſome of the 
former antecedents ; inſomuch, that, with the an- 
« ſwer, there will be as many conſequents as antece- 
« dents, which muſt match one another in the ſame 
« denomination N D.. 
II.“ For the right placing of the queſtion and 
* terms, the three terms of Int conditional part are 
-© duly to be regarded: Let that which is the princi- 
| pal cauſe of Loſs or Gain, Increaſe or Decreaſe, Ac- 
p L I ion or Paſſion, be put in the firſt Place; and that 
| Ce « which 


[ 402) 


« which betokeneth the ſpace of time, diſtance of 
« place, &c. be put in the ſecond place; and the re- 
“ maining part in the third. The conditional part 
c thus ſtated, the other two terms, wherein the de- 
« mand lies, muſt: be placed ſo under the former | 
terms, that 1 may correſpond one with another. 


"RUL RK: 1. - 

« Then, if the blank, or place ſought, fall b 

« third term, multiply the three laſt terms for a Divi- , 
dend, and the two firſt for a Diviſor ; and the Quo- |, 
« tient gives the ſixth term required. et 


. ; 
But ir the blank fall under the firſt or ſecond 
% term, multiply the 1ſt, 2d, and 5th terms for a Di- 
« yidend, and the 3d and 4th for a Diviſor ; The wl 
« Quotient gives the Anſwer. | 


EXFIMPLE 1. 
5 If 12 Rods of ditching be done by 2 men in 6 jg, 
„days, how many Rods ſhall be wrought by 8 men in 
« 24 days? 


— 


75 
i 
BY] 
5 
Ly 8 
Bo 
5 
3 
8 
r 
H 
2 
= 
2 
N 
3 

75 

+ 
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Anſwer, 192. | 1 


The numbers being ſtated. as before directed, they 50 
Will * * the blank falling under the third place c 
10 
Men. Days. Rodi. 
2—— 6— 12 


8 24 


Therefore, by the firſt Rule, the three laſt terms, Tab 
wiz. 12, 8, and 24, being multiply'd into each other, 
give 2304 for a Dividend; and the e terms, 


iz. 2 and 6, multiply'd together, give V for a Di- 
viſor, which quotes 192, the anſwer. 


E X AMF IE. 
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E:A 4 E488 
If 2 men work 12 Rods in 6 days, how many men 
7 | 


will work 192 Rods in 24 days? 


Aen. Days. Nad. 


2 — 06 1 2 


24———192 


Here, according to the ſecond Rule, the firſt, ſecond, 


: and fifth terms multiply'd, give 2304, which divided 
by 288, the product of the third and fourth numbers, 


quotes 8 the anſwer. 


terms, 
other, 
terms, 


a Di- 


* 


More EXAMPLES. 
If 400 pecks of Corn will ſerve 32 horſes 108 days, 


what quantity will 500 horſes eat in 20 days? 


Anſwer, 115 77 pecks. 
If 56 gallons of Drink ſerve 25 perſons 120 days, 


how long will 200 gallons ſerve rz perſons ? 


Anſwer, 8925 days. 


If a certain quantity of proviſion ſerves 30 men for 


5 days with 24 ounces each, how much muſt go men 


have apiece when they are obliged to make the ſame 


proviſion ſerve them 60 days ? 


Ounces. Drams. 
Anſwer, 6 107. 


Mr. Gardiner has publiſhed, in the explication of his 


Tables of Logarithms, a peculiar method of reſolving, 
the ſeveral kinds of this Rule, (taken from the Papers 


of V. Jones, Eſq; F. R. S.) which is not only excellent 
in the uſe of Logarithms, but alſo in the way of com- 
mon Arithmetic. | 
1. © Set down the terms expreſſing the condition of 
the queſtion in one line, and in any order. 
| | | C 3 2. Under 


— 


—— 


2 — = — on ms IBRD > tn 
66ͤ 1 22 —„—— 2 - 7 
. * R 
, u > if 
5 « 1 . o 1 * 
1 5 — 3 WF 
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2. Under each conditional term ſet its corre+ 
« ſponding one, in another line. 
3. Multiply the producing terms of one line, and 


« the produced term of the other line, continually, and 
the reſult for a dividend. | 


4. Multiply the remaining terms continually, and 
let their product be the diviſor. 


5. The quotient of this diviſion will be the term 
„required. | 1 

« By producing terms here is meant, whatſoever ne- 
«« ccflarily and jointly produce any effect: As the 
« cauſe, and the time; length, breadth and depth ; 
buyer and his money; ſeller and his goods; all no- 
oa inſeparable in producing their ſeveral ef- 
* | | 


Ina queſtion where a term is underſtood, and not 
expreſſed, (as in the third Example) that term may be 
repreſented by Unity. | | 


This Rule is fo general, as to comprehend all caſes 
that come under the common Rule of Three, whether 
direct, or inverſe; whether fingle, or any how com- 
e ſo that queſtions in any of the owing 
ules, where proportion 1s uſed, may be readily ſolve 


thereby. | | | 
EXAMPLES. 


Ex. 1. Take the ſame as in page 38. Putting down 
the terms expreſſing the condition in the firſt line, and 
under each term its correſponding one in the ſecond, 
filling the blank ſpace (or term ſought) with a capita 
Q thus, | 5 . 5 


Men. Days. Acres.” 
If 37 require 5 ta reap 54 


Q 17 420 


Here 


* rv _oy 
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Here tis plain, that the produced terms are the acres, 


and the men and days are the terms producing the quan- 
tity of acres reaped; therefore looking in page 128 for 
the characters here uſed, and particularly the latter 
part of that for diviſion, it will be that 


Q=42E3NX$,0ENXE 3 wa $0 84 Men. 
54+17 9 153 
Ex. 2. Take that in page 41, thus: 
Rods. Men. Days. 
If 12 6 
1 8 24 


— — 


Here the produced terms are the rods, and the pro- iz 


ducing terms the men and days, as before. 


a _12+8-+24_. 1 
22 _ =8+ 4=192 Rods. 
| Note, When any of the terms in the dividend are 
the ſame as in the diviſor, they may be ſtruck out in 
both; or when any in both may be equally divided, 
the quotients may be put inſtead of thoſe terms, as in 
the firſt example. | | 


Ex. 3. If 54 men can build a Fort in 18 days, when | 
working 17 hours in each day; in how many days will 
120men build the ſame, in working but 12 hours each 
day? | | 

Men. Days. Hours. Fort. 

If 54——18 LJ — 

120 Q_ 12 * 

Here the Fort being 1 is the term produced, and the 
men, days and hours, the producing terms; therefore 
27417 


Q=$4+15+17 3 2 4 hs m_ 
120412: „% oe” 


Ex. 4. What is the Intereſt of 572 /. for 8 months, 
at 5 J. per Cent. per Annum ? See page 68. | 
9 8 If 


[44] 
If 100//, 54, 
| „ 8 g 
Here the Intereſt is the term produced, and the princi- 
pal and months the producing terms; therefore 
r 
S 100 ＋12 30 
Ex. 5. If 250 men in 5 days, working 16 hours 
each day, will dig a trench 240 yards long, 5 yards 
wide, and 4 deep; in how many days, working but 
Ip hours in each day, will 24 men dig a trench 360 
yards long, 4 wide, and 3 deep ? „ 
Men. Days. Hours. long. wide. deep. 
If 250 ——10 240 5 4 
224 Q 4:3 
Here the produced terms are the trenches, conſiſting of 


12 Months. 


=19;z=19/.1 5.44. 


length, width and depth, and the men, days and hours, 


the producing terms; therefore 
— 360+4+3+250+5+10_. days. 
＋— er I: IT 


As the Tables of Logarithms, when truly printed, 


are of excellent uſe to the proficients in Arithmetic ; 
and having above an occaſion given for mentioning 
thoſe publiſhed by Mr. Gardiner, I think my readers 
ſhould be informed of their being the moſt correct, as 
well as complete, of any extant ; and that he has pub- 
licly advertiſed ten ſhillings reward to be ſhewn one 
error, even of a logarithm not within the half unit of 
the loweſt place, or of a difference untrue between 
them, tho' given to every ten ſeconds of the Quadrant. 
His Explication contains many curious ſolutions in 
logarithms, and very eaſy examples of getting the lo- 
garithm of any number, and the number to any loga- 
rithm, true to 19 places of ſigures, by tables therein gi- 
ven to 20 places; beſides thoſe of all numbers from 1 
to 102100, with parts for two figures farther, every 
where in the ſame openings as the logarithms of the 

firſt five or ſix figures. | 
| CHAP. 
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Both theſe Rules will be beſt explained by Exam- 
| ples; and both require the perfect Knowledge of the 
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CHAP. IV. 


j following 


The even Parts 


I 


Of a Pound. 


* 
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Of a Shilling. 


The even Parts 


Dr 


The even Parts 
85 


+ O 
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Y Practice Merchants compendiouſly caſt up the 
Price of their Commodities. 
And by Tr rr and Tak, deduct their Allow- 


Of a Hund. 
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Before we proceed to the rules of Practice, it will 
be proper to ſnew the manner of multiplying and di- 
viding numbers of ſeveral denominations, by a ſingle 
figure, without Reduction. - 


Example of MULTIPLICATION. 


; L ++. 4. 
Multiplyj 5 8 4 bys. 
| 8 


Product 43 6 8 


Here, firſt, the 4d. multiply'd by 8, gives 32 4. equal 
to 25. 8 d. therefore ſetting down 8 in the place of 
pence, we carry 2 to the produce of the ſhillings. 
Again, 8 times 8s. being 645. and the 2 carried make- 
Ing it 66 s. or 3 J. 65. the 6 is ſet down in the place 
of ſhillings, and the 3 carried on to the Produce of 
the "ts o Laſtly, 8 times 5 J. being 40 J. and the; 
carry'd making 43 J. the whole product appears to be 
43 J. 6. 8 d. 5 


Example of DIVISION. 


| 3 
Divide 43 6 8 by 8 


8)43 6 B( 
Quotient 5 8 4 


In dividing the above ſum, we find, firſt, that 8 will 
5 times in 43 J. and that 3 will remain; there- 
ore 2 down 5 in the place of pounds, we mul 
aid remainder by 20, and taking in the 6 


d ſhillings, the produce is 66 s. in which again, 
the diviſor going 8 times, and 2 remaining, we ſet 
down 8 in the place of ſhillings, and multiply the 2 
zemaining by 12, which, with the 8 odd pence taken 
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in. produces 32 d. in which, laſtly, the Diviſor 8 go- 
ing exactly 4 times, 4 is ſet in the place of pence, and 
the whole quotient will be found to be 5 J. 8 5. 4 4. 


Rules of PR ACTICE, with Examples. 
1. When the Price is ſuch a number of pence as 


make an even part of a ſhilling, divide the quantity of 
goods by ſuch-part, and the quotient will | 
ſwer in ſhillings. 1 


the an- 


EXAMPLE 
Suppoſe you would know the price of 5296 ounces, 


of Gum, at 64. per ounce; then 


6 d. being 2 2 5296 
of a Shilling, 5 | | 
28648 ſhillings is the Anſwer. 


For were the price 12 d. or 15. the number of 


| ounces would be the number of ſhillings they would 


rice being 6 d. the Z of a ſhil- 
So 
at 1 d. 14 d. 2 d. 3 d. or 4 d. tis but the z, g, 5, , or 
1 parts of the quantity of the goods, and the quotient 
(as aforeſaid) will be the anſwer in ſhillings ; which 
divided by 20, gives the pounds. of 5% 
Nete, If any thing remains in dividing by the ſaid 
parts (pence being the next denomination) it muſt be 
multiply'd by 12, the pence in 1 ſhilling ; and the 
product divided again by the ſaid part; and if any 
thing remains there, it muſt be multiply'd by 4, and 
ſtill divided by the ſaid part, to produce farthings. 


coſt ; Therefore the 


* 


EH EXAMPLE, 
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EX4MPLE. 


ON, d. 
5243 at 1 f per Ounce. 


65 5 42 
Anfever, = - 321.15 4 d. 2 


— | 
F. * 


2. If the pence of the price are not an even part of 
a ſhilling, it will require more than one diviſion, to 
fend the coſt of the goods. Thus at 5 d. or any other 
number of pence between 6 and 12. 


EXAMPLES. _ 


4 3 

527 at 5 per lb. 436 at 9 per 1b, 
45 175 8 67 218 
14 43 11 34 109 


„ eee 3217 

Anſ. 101. 195. 7 d. Anſw. 16 J. 7 5. 

In the firſt of theſe, 5 4. is taken, thus: 4 4. is the 
z of a ſhilling, or the top line, and 1 4. the 4 of 4 
pence. | 

In the ſecond, the & of a ſhilling is firſt taken for 
6 d. and then the Z of that 6 d. for 34. 


3. If the price is both pence and farthings ; for the n 


pence, as before; and for the farthings, take the even - 
parts of a penny : thus, 1 


EXAMPLE. 


; - [ 49.] 
II 


F wy ox. d. 
; 532 at 1+ per Ounce, 


1 Peryy, is 44 4 
1 Farthing, x 11 1 
= 4 —— 
515 8 
3 - | Anfwer, $5 15. v6 
aca 4. When the price is more than 15. and leſs than 
2 5. leave the top line for the ſhilling, and take your 
; parts as before, for the remaining pence. | 
EXAMS MFLE. 
Wap 
d. 5437 at 19+ per lb. 
6 1 2718 6 * 
1245 679 7 
88305 12 
18 the % A 't | 1 
of 4 nſwer, 441. 155. 1% 
| 5. If the price is two or more ſhillings, with pence, 
en for Sc. either take the even parts of a pound — your 
top line for the ings, which will give you the price 
r the in pounds; or multiply your top line by the number 


va of ſhillings, which will give the anſwer in ſhillings, 
e e ſtill working for the pence as before. See both ways 
in the example. | | 


"If EXAMPLE, 
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EXAMPLE. 


; q . . F 9 4. OZ, . VA 


5263 at 2 6 per Oz. 5263 at 2 6 fer Or, 
2 


4. 4. | 
l 2614] 657 19. 6: e 

. | d. 10526 

= 6 | 1 2631 6 

| N 
= 131517 6 

E | An ſæver. 65 71. 175, 64. 


By the firſt way, it is thus done: Had the price 
been 1 J. or 205. it is plain it would have come to as , 
many pounds as there were ounces ; therefore at 2 -. 
64. which is the + af a pound, it muſt come to the 
z of ſo much money. 
The other is done by ſuppoſing the top line at 1 5. 
then for 2 5. it muſt be twice ſo much; and for the 
6 d. half the top line, or the value of a ſhilling, muſs 
be added, See both ways in another 


EXAMPLE. 


s. «a a ad 
: yarhet 19 9 per b. 5276 at * 9 fer Ih. 
4. 19 
10 1 7 2630 1 | | 
4 45 4 4. 5276 | 
6d f| 131 18 62 2638 a 
{ 1 — wa z 1319 | par 
Aꝛuſeꝛuer, 521 5210/. Is. 1 04201 48 1} 


Anſwer, 5210). 15. 


6. When 
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6. When the price is any thing between one and 


two pounds, leave the top line for the pound, and take 
your parts ſor the remainder. 
255 0 


SAA. 


s. d. 5384 at 22 6 per 1h. 
2 6F 073 


Anſwer, 60571. 


7. When the price is two or more pounds, multiply | 


the top line by the number of pounds; and for the 
remainder take parts, as before. 7 


* 


E XA M P Z k. 


B. „ 
2364 at 4 18 10f per 5. 
4 


1. 9459 
10 | 7 | 1182 
s[2} 592 —. 
2 4 236 8 
114 
6443 59 2 
2 29 11 
1 1146 


Anſwer, 116971. 005. 6 d. | 
8. When with the given quantity there are odd 


parts, ſuch parts muſt be taken from the given price; 


as in the following examples. 


EXAMPLES. 


TY n= & TV, 5 


OE 
MITT IND 
MTS As 


EXAMPLES. 


C. grs, * 3 
365 2 at 5 x5 per C. 
5 | 


J. 1825 10 
1 7 3 
2qr59.} 2 12 6 5 
Außer, 1918. 175. 64. 
. 4d 68 | 15 
7365 3 14 at 8 19 6 fer C. 5 
Il ” ' 7 
4 Fo 58920 
=. 10. + 3682 10 Aaſe 
= $$ 1844 28 
= 4 147% © 
= Gf. . 194 $6 
= 296. 49 9 ; 
= $4. $ £ 0$ 
= talk. + --- £3 08 "I 
A Anfw. 661081. 145. 6% 4 Z 
- | As in the firſt of theſe, for the 2 gyrs. I the price 9 5 
= of the C. is taken; ſo in the ſecond, not only £ the ſ&*..* 
= price of the C. is taken for 2 grs. but alſo Z the price |, © 
= | x : | 
= of 2 gprs. for 1 fr. and 2 that again for 14 ih. See 
= more Examples, ay af ; | FH 
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EXAMPLES. 


Tom, Gon „4. 
573 13 2 18 at 9 12 10 fer Ton. 
9 | | 5 
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dſwer, 5531. 56. 1 d. 4 


. „. „ 
527 13 15 at 2 8 7 f per Ib. 
Mi | 


— — 
1054 
$ --. $338 89 
1y+» «- 406 1. 
TTY 1 | | 
; 0-16 8 6. | 
rice *** Og 10F 
the 444 ] ð 046 68 
wice ſh... =... 4 12 ox 
J 4 os 
JJ... 
1 
„„ . _ 
3 $0 24-6 1 has | 
2 „ 024 


E S. 


Anſwer, 1283 J. 76. 8d. 
ry F: | The 


1 5 175521. 25, +, gd. 


The laſt Sum another way. 
15. 02. arachms. I. 4. d. 


15 at 2 8 7+ per lb. 


Another EXAMPLE. 
Ib. Trey. c. dots. gre. I. . d. 
12 


327 13 
48 
4216 
2108 
6 7. 11310 6 
1. 1 . . 65 yos 
8 .. 24 32 
$4 + 3 1s 
77 4 ap 
TS: 1 6— 
2 5 
4 1 3 
W 
4 
25667 8 
nſw, 1283). 75. 8d. 
730 11 
25 
2208 
1472 
IO-s.. + .. 368 
RT PR. 
TR 9. 
440 << 38S £ 
6206+ - - > $28 
JJ 0 
ET OO = 
obus. . - 19 
1 2 ded 
12 grs. 4 . 
CW 


ml „ 


m — O OB Na 
papa 


We 


138 25 16 4 per Ib. 


Note, 


«a 


culating ſuch propoh 


[ 55 ] 
Nite, The foregoing examples, and all other que- 


I tions in Pradice,. may be performed by the Ru/e of 
: Three ; Practice bein ng only a compendious way of cal- 
t 


unit for their firſt number: But to ſhew the brevity of 
this way of work, as well as to prove the truth thereof; 
ſee the laſt example done by the Rule of Three, as fol- 


Flows. 
| | By the Rule of Three thus 7 
| 16. 4. J. uh 5. oz. dats. gre. 
If 1—coft 23 16 4 what will 736 11 12 13? 
12 20 12 
| 12 476 8843 
20 N 20 
240 5716 176872 
24 8 4 | 24 
960 | 707491 
450 353745 
5760 443244941 
— 
24569646 
4244041 
29714587 
21224705 12 


Nat f, 


$7610)242640827516)4212514)10 | 
— 5 210)35104'2 
Ro 5... Anſwer, 17552 2 104 
 1448- 


** B27 Three 13 
201 more than by 
—.— Prattice loft there 

by the Frattiors 


_ $7010)840[4)1 remaining. 


8 -— © ROGT. 


ions in proportion, as have an 


r 


. 
r 
R 1 * 1 
wo ws >" = 2 0 CV 
A =. a * b Ro 2 4 
5 123 e 8988 


FRY 


Cafe] | 
. 


Sums in this rule may be proved either by taking 
the parts two ways, as the laſt example but one; or 
by the Rule of Three, as the laſt. | 


"ABBREVIATIO 78 


As this whole rule is indeed nothing elſe, it may be 
thought ſtrange to mention ſhort ways here, in a par- 
ticular ſection; but as there are degrees of compari- 
ſon, ſo even ſhort ways may be more ſhortened. 5 

1. The value of any quantity (the given price of one 
of which is an even number of ſhillings) may be moit | 
compendiouſly found, by multiplying the ſaid quan- 
tity by z their number, doubling the Units of the firſt 
product for ſhillings, the reſt being pounds. 


EXAMPEE. 


5276 Ell. of Holland, at 8 5. per El. 
4 1 N | 


Product, 2110: 8 

2. If the price is an odd number of ſhillings, it is 
but doing as before, and adding 2s of the top line to 
the Product. | | | 


* 


EXAMPLE. 


Yards: ER, 
5278 at 15 per Tard. 
7 | 


30694: 12 
I 5. 25 + 263: 18 


3958 J. 10 3. Anfaver. 


n 3 2 1 Is 7 — 
8 * * TY 1. * 
1 SY « 40 5 s 
5 9 Ii 
2 Sr os 8 8 
8 IT * I $1 . 
War Tri IN a 


K 571 
3. Were there pence in the price, their parts might 
alſo eaſily be taken in the ſame method. 
nz = 
or i I 
1 5384 at 7 7x per Ib. 
be — 
ar. 1 
ari - 14. 2 269 4 
5 6d. 134 12 
one 1 1 F_ 
lan- Azſwer, 2052 J. 131. 
firſt K | 
! 4. Another ſhort and uſeful way, when the quan- 
© tity is ſmall, is to multiply the price by it; thus, if 
your quantity is expreſſed by one figure, it is done. by 
one line. | = 
EXAMPLE. 
| y oe 
5 Yards of Velvet, at 1 13 6 per Yard. 
it is 5 
ne to — — 


Product, 81. 75. 6d. 


5. So any quantity that can be expreſſed by 2 fi- 
gures, and ſome of 3, may be eaſily and ſpeedily 
done thus: Find out what two figures, multiplied 
together, will produce the given quantity, (as ſup- 
poſe 32 yards or pounds, Se. the given quantity 
Which is produced by the multiplication of 8 by 4) 
and multiply the price by one of the ſaid figures; 
and the product of that, multiplied again by the other, 
Will give the anſwer, 


EXAMPLES. 
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EXAMPLES... 


Yards. TE | 
32 at 15 8; per Yard | | 
8 8 FE 


The value f 8 Pa 5 8— 
evhich multiplied by 9 


gives 251. 26. 8d. the price of 32 hard,, 
N 8 264 22, 
8 
144 at 1 5 6 per Yard. 
12 


- 745 6. 0 
5 2 7 
— 3 —ů—ůů ——ů—ů 


Product, 1830. I 25. od. 
6, If no two figures will exactly produce tho!! 


given, take ſuch as will give the neareſt produtt 9 


them, which will enerally be within one or ti, 
more or leſs; the value of which muſt a 
be added or fubtracted. 


EXAMPLE. 


15. | * 4. FA 
55 at 1 10 9 per IB. 
| ek. 16 
be price of g1h. 13 16 9 
which multiplied by 6 


gives the price of $4 5. 8 3 00 6 
#owwnich the price of 1 8. added 1 10 9 


\ 


makes 84 11 r 
1 


59 3 
So, had it been multiplied by 7 and 8, which would 


| have given the value of 56 55. too much by 1 15. che 


price of 1 5. muſt have been ſubtracted. 
| + If the quantity has odd parts, it will be eaſy 
taking the value of ſuch parts from the given price; 
as in the following its code 


EXAMPLE. 
„ 


i. 43 T at 2 12 7 fer Tar.. 
2. | 7 | 
18 8 1 
EO 
110 8 6 
grs. 2 12 7 
2 F 1 6 32 
Product, 114 1. 75. 4% | 
> thol! | . | 2 
* TRETT and TA RE. 
ding 


Axe and TrxETT are the allowances made to 
Merchants in buying their goods. 
Tare, of what they can agree 2 per the whole, per 
| cheſt, c. or per C. for the weight of the bag, box, 
cheſt, fc. which contains the commodity. 
| Trett, for the waſte, motes, or duſt ; and is always 
4 Ib. per 104 th. | 

There is alſo another allowance ſometimes given of 
2 1H. for every 3 C. for the turn of the ſcale, called 
cloff, or clough. 

Note, the whole weight, before any allowances are 
made, is called gr; when part is deducted, the re- 
mainder is called /uttle ; but when all are taken from 
it, what is left, is called cat. 


RULES. 
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RULES, with EXAMPLES. 
1. The Tare of any quantity of goods may eafily be 
found, if at ſo much in the whole, only by ſubfracting 


the ſaid allowance from the groſs weight; if at ſo much 
cheſt, &c. by multipl ing the pounds tare by the 


number of cheſts, c. and ſubtracting as before; and 
if at ſo much per C. by taking ſuch part or parts of | of 
the groſs weight, as the allowance is of a C. pe 


ir EIN. 


Firſt fort. Suppoſe 15 C. 2 grs. 13 Th. tare wer: 
allowed on 456 C. 1 gr. 19 Iþ. of tobacco, what would 
be the neat weight; | | | 


. oo TR» 
From 456 1 19 Groſs, 
Subtract 159, 2 13 Tare. 


Remainder 440 3 6 


Second ſort. What's the neat weight of 3 frails , / 
raiſins, each weighing 3 C. 2 978. 10 lb. groſs ; tar 
at 20 Ib. per frail? | 
C. grs. 15. . 
3. 1 10 i 
| 3 Frail, 3 Frails. 


AO —— 
10 3 2 Groſs, 60 ſß. or 2 975. 4 15 
2 4 Tare. | 


Anfwer, 10 o 26 Meat. 


C. qrs. 5. 


| es 45 
Thin 246 3 12 Groſs. Tare 14 per C. 


| Nat 
uuce; 
be 2 t 


14 5 3. 43 12 Tore. 


Aus er, 216 © © Neat. 
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© FE \ 
48 


| 161 
e e lb. 
* 364 I 19 Groſs, Tare 16 per C. 


Eing WW — 
much! Arxſever, 312 1 124 Neat. 
y the | 


; and ; Note, 14 and 16 pounds may be called the ſtandards 
rts 0 3 of Tare; for from them may any other number of 
pounds, more or leſs, be taken, as in the following 


8 FF N 
| wer: g 4 C. ars. ib. | 


wou 5 573 2 13 Groſs, Tare iy per C. 
141 71 2 225 | 
27 10 0 27 
„ 
87 ©. 7 Tars. 
alls 0 | Anſwer, 486 2 6 cap. 
; 3 tart | 


C. as. 15. 505 
545 3 11 Gyofe, Tore 10 pri G. 


th. — 
167 78 1 17+. 
84 39 ©. 221 

I 


45. 1 87:0 3-38 


49 ©. ox Tare. 


Anſwer, 499 3 304 Ntat. - l | 


Note, "Tis firſt found what Tare 16 ff. would pro- 
uuce; becauſe 8 15. being the r part of a C. would 
be 2 troubleſome diviſor. | 

5 2» Trett. 
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2. Trett being always 4 B. per 104 I6. the conftant 
method of 2 it, is by taking the ñ part of the 
line it is to be deducted from, 4 times 26 being 104. 
But it being difficult to divide by 26 in one line, it 
will be more ſafe and eaſy to do the work aſide, as in 
the firſt Example. | 1 


EXAMPLES. 


C. grs. I. #6. 
428 1 19 Groſs, Trett 4 per 104 


15. 
416 16 1 25+ Trett. 26)428(16 


Facit 411 3 214 Neat. 168 
| 12 
x . 4 
. 26) 490 
E 28 
. 28 


193 
47 
26)663(} 
5 | =: 

l | | | 13 


| 26) as 


1 n 
8 A 1 
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C. grs. IB. 15. 
836 2 17 Groſs, Tare 22 per C. 


156. — Trett. 4 Tb. per 104 Ib. 
119 2 22 5 ä 


© 


164 1 10 are. 


652 1 7 Suttle. 
15 | 


4537 25 3 I2 Trett. 


facit 646 1 23 Neat. 


3 Chugh (which is always 2 Þ6. for 3 C.) may be 


found by taking the r part of the line it is to be de- 
ducted from, 2 f5̃5. being the rA part of a 36 15. or 
3 C. But let the work be done aſide, as directed in 


finding the Trett. Or the allowance for Clough may 


be found, by firſt dividing the hundreds of the line it is 
to be taken from, by 3, which brings them into 3 C's ; 
then 2 85. being to be allowed for every 3 C. as many 


C's as it produces, ſo many 2 I's it will allow; then 


ividing by 56 (the double pounds in a hundred) the 


quotient will be hundreds, and the remainder double 


unds ; to which adding, what may be allowed for 
the odd hundreds, quarters, and pounds of the given 


weight, it makes the whole Clough ; which ſubtracted 
from the ſaid given weight, leaves the Neat. See 


both ways in the fuſt Example. 


D 2 EXAMPES 
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1 


; — 
What will be the neat weight of 5647 C. 3 grs. 
13 th Groß, allowing for Clough 2 55 tor 3 C? 


| E. W. 


„ Groſs. 
33 2 13 Chugh. 


5614 1 oo Neat. 


168)5647(33 3)5647ʃ1 
607 56)1882(33 2 12 
103 202 
5 - 
gre.  14)34(2 
168)41502 — 5 
79 . 
28 
635 
159 
168) 2225013 
3 
41 


Norte, The remainder 34 (which are double pounds) 
is divided by 14, the double pounds in a gr. to bring 
the ſaid remainder into quarters of an hundred, makin 
2 qrs. and 12J6. And 1 16. being allowed for the odd 
C. 3 grs. and 13 BB. the whole makes, as before, 33 C. 
2 f. 13 — — | | 


EXAMPLE. 


[ 65 ] | : 


E 


4 


What's the neat we! ht of 3 hogſheads of tobacco- 
weighing, we. 


Number. C rs. 15. 


1i—5 3 15 
2 . 
. 


Tare 7 159 per bc 
15 3 20 Groſs. Trett it. per 104 5. 
Clough 2 Ib. /r 3 C. 


144 1 
77 3 272 Tare. 
14 3 20 Suttle. 
435 2 : 8x Trett. 
14 1 124 Satthe. - C. 
97 Clough. 3)14ʃ4 
An. 1 14 1 253 Neat. 2 5 


Note, The 4 three hundreds allow — 8 
And the odd 2 C. 1 gr. 14 1b. Z allow 15 


Total Clough 91 
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E AMFMPLE: 1. 


What will be the neat weight of 5647 C. 3 grs. 


13 t6 Gre/s, allowing for Clough 2 5h tor 3 C? 


Note, The remainder 34 (which are double pounds) 


4 gre. 13 56. 


* 8 


8 


„ 
5647 3 13 Groſs. 
33 2 13 Clough. 
| 5614 1 ooo Neat. 
168)5047(33 3)5647(1 
"oF 56)1882(33 2 12 
103 202 
+ | 
771. 14)34ʃ2 385 
168)415 (2 a 
79 6 
28 
635 * : 
9 
— 
168) 2225013 
545 : 
41 


is divided by 14, the double pounds in a gr. to bring 
the ſaid remainder into quarters of an hundred, making 
2 qrs. and 12 15. And 1 15. being allowed for the odd 
C. 3 grs. and 13 1b, the whole makes, as before, 33 C. 


EXAMPLE. 


SED RODS oe 


21 
2 
wy 
ve 
« 
2 
8 
9 
4 1 
3 
7% 
* 
7 
85 
Ko 
RY 
* 
* 
4 
* 
1 


Ld 
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E >. 


What's the neat weight of z hogſheads of tobacco- 


weighing, Iz. 
Number. C. grs.' 16. 
1 ——5 13 
2 4 11 


3 19 
20 Groſs. 


— MN 493 


2 


15 


145 . 


I 


77 3 277 Tare. 


20 Suttle, 
8+ Trett. 


— 
+ 


121 Suttle. 
9 Clough. 


; — 
AY 
— 


* 


Anf. 14 1 23 Neat. 


Note, The 4 three hundreds alle 


Tare-7 Ib. per C. 
Trett 4 IB. per 104 IH. 


Clough 2 Ib. for 3 C. 


2 
31404 


2 


i. 


And the odd 2 C. 1 gr. 14 5b. I allow——14 - 


D 3 


Total Clough 91 
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CHAP. V. 


WW -InTELRES . 


. which ariſes only from 
NTxREST 8 the Principal. 
is either nd which ariſes both from 
Pound, 7 Principal and Intereſt. 


SIMPLE ter, 


Tere InTEREST being one of the branches of 
Proportion, or the Rule of Three, is worked as 
follows. | 


1. The Intereſt of any Sum for one year is found 


dy this plain proportion, vis; 
1 | As 100 J. 


To the rate of Intereſt: 

So is the given Principal, 

To the Intereſt required. 
1 N . 


What's the Intereſt of 429 J. for a year, at 6 J. per 
Cent. per annum? 5 


if 


am 


Anſaver, 25 l. 145. 94.4 


9e 
2 | Ws 
[4 * 


A \ | 

| Note, The cutting off two figures to the right- 
hand, divides ſych lines by 100. See Abbreviations 
J Diviſion. | | 

* 2. To find the intereſt of any ſum for 2 or more 


g years, multiply the year's amount by the number of 
years required. | 


of 


nd EXAMPLE. 


| What intereſt will the foregoing principal produce 
in 4 years, at the ſame rate of intereſt ? | 


L£< | 
25 14 9x the intereſt for one year. 
rag 
Product 102 10 2 


per ; 3. To find intereſt for months, divide the year's 
| amount by the even parts they make of a year. 


D 4 E X A M- 
? 


If 


ms I REA En — — 
_ 2 API IRE: 
I — 


Yo STOR". 25; -r "7.5 DRY WE e 
. DRE a I RR 


SS * 
ID we, — 


g 
7 
wi 
| * 5 
! * 
WY. 
* | p) [1 
l 
i „ 
t 14 
bl 
j 7 1 . 
1 
} 1 
1 4 
1 
l AS; 
Io 
8 15 
111 
j 4 
1 
1 
1 
"y 1 
by UL. 
1 
| o 
M 
1 5 by v0! 
1 
WL. 
=_ % 
N 
18 
e 
SER 
17 * 
4 
13 
PER 
1 
1 -” 
1 
SM 
1 
1 7 
n 
"wp 
1. 7 
25 
RES 
ks 
5 
a 77 
3 . 
1 
Kb 
„ 
5 
© 
1 
£14798 
4 167 12 
8 
FF 4 
. en 
© Re 
{RAE 
4 
be. 
f E 
e 
M! 
4 
9 
2 
3 
: 1 * 
1 
4 4 
1 i 
4 bt : 
* 7 
| + 
Wy 
ML © 
Wt. 
+ 1 
4a-- 
7% oY. 
? 3 
. 
S 


r 


EE ET SW | 


What's the intereſt of 572 J. for 8 months, at 5 /. 
per Cent. per annum ? | 


„ ? 4 . 
IF 100 — 572 | 26-12 
La 9 * LS. 
| 6 + is : 6 
/ 28160 2 15 4 
3 5 c 


Anſwer, 19. 1s. 4d. 


| 1200 ; 

4. If the time is weeks or daye/inflead of taking 

the even parts of a year as for months, it muſt be done 
by a ſecond ſtating in the Rale of Three. 


EXAMPLES. 


Ex. What's the intereſt of 321 J. 16s. 87. for 
3 weeks, at 6 /. per Cent. per annum? 
J. VV 
If 100 —6— 321 16 8 
6 


19131 oo 
20 


0 


Auſaber 19 J 65. 2 d. 4 for à ꝓcar. 
e 6120 
5 12 


2140 
4 


| 1160 
5 | | Then, 


fox 


d. 
'8 
6 
0 


hen, 


— 


| the 25 U, 17407 
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Weeks. „ Weeks, 
Then, f52—19..6. 24 3 


ER 
— . 5. fd. 


$2)89 18. 6401 2 34 


/ 


$2,75(1 


23 | 
fx. 2. What intereſt is now due on a bond of 
420 /. 125. commencing intereſt at 5 J. 105. per Cent. 


r OUNuUM, July the 10th, 1744 3 this being. March 
. . „ „ + 


5 10— 420 10 Auuſt 31 


1 September | 30 
5. 2102 10 October 31 
104 210 ᷣ Newember 30 
| 23112 1 
3 3 5 | January 31 

= February 2 


er a Tear. 12 


December 31 


” 75 - 8 1 * *** 
r . =—_— 3 . 2 
Cs — 9 Te Ve — — 1 — — * * 
* ad — 9 — — — — 2 — a — MF ee Er nn — —_— A 
— - TS A m x : = i — — — nn — — In wan en — ee — 1 
2. q - ' ” * WW . —— ” "28 rr — um 
Tk Sv. 2 FIR * r by 1 _— I 2 * — — 64 — 3 = 
—— ” WII TS 9) 8 33 . L T4 - — a wc”, F a 5 
N e 8 3 — == by * . 2 44 N ; "ye IC XG. SEES tame, => * bay 3 - N Y * A . 
3 Fe RACE r r rr . —— = : —— 3 — , _ 2 
7 . 2 bs 3 8 TTP en, ADE CS Ex. -- aA —— ——— N a g 8 — _ — . 
q CA . — by — — 2 — . 2 Deer 2 — . 
a WF . * - ng 5 — ESE Vi TR "CEO 8 — * 
N * r r nn wy 4 ; — — N -— ---+ 


* 8 „ / 
N „ IO ZZ LEST 1 DR, r . 
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Day. „ Days. 
Then, 7 365—23 2 6+ 259 
20 
462 
12 


—ͤ ens | 


$550 
4 


22202 
258 


177616 
111010 
44404 . 
365)5728116(15693(1 
365 


12)3923(11 ; 


2078 
1825 240) 3206 
2531 16 J. 6s. 11 4.4 for 258 days. 
2190 ' 23/4. 2s. 64.5 for a year. 


73411 30 J. 94. 5 4.3 total Intereſt. 
3285 tes 5 


1266 
1095 
"9k > | 1 
Another way to caft up Intereſt, awhen the principal has 
odd money in it, and the time, weeks, or days, 


RUE. | 
Bring your principal into its loweſt denomination, 
and multiply it by the number of days; and if at 51. 


71 


er Cent. divide the product by 7300, the quotient 
gives the anſwer in the ſame denomination the princi- 
pal was reduced into. Note, The number 7300 is 


found by multiplying 365 by 100. and dividing by 5. 
EXAMPLES. 


What's the intereſt of 432 /. 125. 64. for 8 days, 
at 5 J. per Cent. per annum? | 


8 


8652 
12 


103830 | 
8 
— 12 
A 73[00)8306140(113 
[ | | 95. 5d. 4 Anſwer. 


IV 


100 
73 


276 
y 219 


Fe * $749 


: 4 
73[00)229!60(3 
| 219 


bas p | 10 


If you would caſt up Intereſt at 6 J. per Cent. by 

tis rule, you muſt add + of the quotient to the in- 

„ | tereſt produced at 5 J. per Cent. and ſo at other rates, 
| D 6 ; N 


s 
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it 15 but adding or ſubtracting ſuch and ſuch parts of 
the quotient to or from what it produces at 5 /. For 
inſtance, ſuppoſe the laſt queſtion done the common 
Way, for an 8 | 


. 


1 
420 10 Principal. 
20 
8410 1 { 
623 number of dayi. 
25230 „ 
16820 7 
50460 
— — . '. 
73,00)52934[30(717 84 ; 
8 
10 71 9 = : 
0 36 | ; 
73 7896. | tc 
564 /. J. 39:9:6 Anſwer, 1 fars 
„ | thing more than ö 
— bytheather way. | in 
$330 17 
12 | : : Pa 
73[00)639160(8 
584 
„ | | 
73.000 2224003 a inte 
219 | | fam 
he apa | | fore 


$349 ” Ness, 


Notts, 


[73] 
Note, The Rate here being 5 J. 10 5. and 10 s. be- 


ing + of 5 J. there is therefore added 7, of the quo- 
tient, or the amount, at 5 J. per Cent. 


More Examples in Si mple Intereſt. 


At 67. fer Cent. what will 589 J. come to in a year? 
Anſwer, 35 J. 65. 9 d. Z. 
What will the ſame ſum, at the n rate, adi 
to in 8 years ? 
Anſwer, 282 I. 145. = 


What's the intereſt of 7020 /. for 5 n at 5 J. 
per Cent. per annum 


Anſeer, 146 J. 55. 


What's a week's intereſt of 1000 J. at 7 J. per Cent? 
Anfever, 1 J. 6s. 11 4. 


What will the intereſt of 5429 J. 10 5. 8 d. come 
to in 20 days, at 5 /. per Cent ? 


Anſwer, 141. 17 5. 6 d. 


What intereſt is now due on a Navy: bill, commence- 
ing intereſt at 6 J. per Cent. per annum, June the 4th, 
1750, this being January the 1oth, 1752, the princi- 
pal being 8367? 

Anſwer, 80 J. 75. 10 d. 


ComrounD INTEREST: 


\OMrounD INTEREST, as was before ſaid, ariſes 
both from the principal and intereſt ; (7. e.) when 


intereſt on money becoming due, and not 3 the 
| ſame rate is allowed on the unpaid intereſt, as was be- 
fore on the principal. 


There- | 


[54 ] 


Therefore, to. work ſums in this rule, after having 
found the firſt year's intereſt, as before, add it to the 
principal, and find the intereſt of the ſum ; and ſo con- 

tinue to add every year's produce, {till accounung the 
ſum a new principal. . 


f 


EXAMPLE. 


What will be the amount of 400 J. forborn 3 years 
and , at 6 /. per Cent. per annum, compound Intereſt? 


'£ J. J. „ 
Fg nnn Principal 1ſt year. 


J. 2400 


' 4. J. 
if e Principal 2d year. 


4. 25144 
20 
9. 8180 3 
12 | E NM. 
} 62 
4. 960 ; yo” 


440 


[75]. 
| : J. 
— 42+ | 
| 25 8 92 | 
J | —— 
If 1oo 6449 8 5 Princip. 3d year. 
J. 2606 12 9 
10 | 20 7 
A 9 5 ö 
3. 19132 
= 
4. 3193 
6- 
372 
355 - 
449 8 9 
| , 26 19 34 | 
EL —_— as | 
If 100-——b——476 8 + 4th year. 
J. 1. d.l.28168 8 71 
28 11 8 20 
ö 67 14 5 10 . 11068 
476 8 12 12 
490 13 114 4. 8023 
Total amount. 4 
99 


[736] 


Or, more plain i 


nn the If Yar £ 0 
13 25. 83.94 
za = 26 19 3 2 
2 ear 14 5 10 


Total Inter 99 23 78 4 
Principal 400 0 0 


. —— —— — 


Total amount 490 i2 1 


More EXAMPLES. I; 


What will 1000 J. amount to in 3 3 yours at 6 
Cent. per annum, Compound Interelt | 


es 1191 J. 05. 3 d. 1. 


At 5 J. 105. per Cent. per annum, Compound 
tereſt, what will 560 J. 105. ꝙ d. amount . for boi 
5 Years and a half ? 


dnfeer, 75 bes 10 4. 4 2 


T0: 
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CHAP. VI. 
Of ReBATE, or DiscouNnT. 
EBaTE, or DiscounT, is the abating ſo much 
money on a debt paid before it is due, as might 
be gained again by the money received, if put out to 


intereſt at the ſame rate, and for the ſame time. So 
100 J. preſent money would diſcharge a debt of 106 J. 


due at a year to come; rebate being made at 6 J. per 


Cent. becauſe 100 J. put out to intereſt for a year, at 
the ſaid rate, would regain the 6 /, 


To work Sums in this RULE, 


Firſt, find the intereſt of 100 /. for the time; then 
by a Rale of Three ſtating, of which the firſt number 
muſt be 100 /. with the intereſt found ; the ſecond 
number, the intereſt alone (or 100 /. alone, if you 
would find the preſent Money); and the third, the 
debt, or Sum propounded, you will find the anſwer. 


EXAMPLES. 


$14.1 


1781 
EXAMPLES. 


Ex. 1. What” s the rebate of 420 J. for a ye 
8 J. per Cent. per annum? , 2 1 


pe 


1 2 ” 


3 
106) 25 2023 
212 
a” 
318 
- »0s 
20 
— 7. 


Hof. 23 l. 15 5. 1 d. 4 106)x64a(rg, 
= "= 


* 58Q 
© $39 
50 
12 


— 4. 


106) 6005 
N 


70 
4 


106) 280ʃ(2 
212 


* 68 


[ 791 


Tx. 2. What preſent money will diſcharge a debt 
vf 732 J. due at 3 months, rebate being made at 6 /. 


at pr Cent. per annum ? 5 
1 Interef far a year 7 100 
Months = 
3 4 I 10 


] „ N J. 
Then, 7101 10 fall to 100, what will 732? 
| 2 OO 


203 203) 14640007212 
1421 


52490 
406 

: 240 
203 


37 


20 


r/wer, 721 J. 31. 7d. + 203)740(3 
| 2 609 
* 
12 


203) 157207 
1421 
"261 

4 


203 )604(2 
406 


"= 2. | 4 98 


Ex. 3. 


| | Th 

Ze. 3. What rebate muſt be allowed on a Bill of Ex 
change for 85 J. 10 s. due September the 8th, this be. 
ing July the 4th, rebate being made at 5 /. per Cent 


per annum? | 


Days. 1] Days. 

5 8 

July 27 © 5x Þ 

Aug. 31 | | 
ä 330 


66 


a 


Fs . 
OF 


36506600018 
365 


2950 
2950 


0 
12 


— 5 iy 


365)1440(3 
1095 


345 


[ $1 ] 
FT” gens TR, 
Then, F 100 18 04—18 04-85 10 


5 20 12 20 
* 2018: i $900; -- * 

12 4 12 

24216 867 - 20520 

4 85 4 
96867 82080 0 

5 867 

574560 

492480 

656640 


| 4 
96867)71163360(734(z 

678069 — 
12)183(3 
335646 
200601 15 6. 3 d. 2 ' 


N | 450450 
Minfuer, 15 6. 3 4. 2 387408 


62982 


x. 4. A Bill of Exchange for 250 J. is dated at 
terdam, Tune the 14th, N. S. at uſance is accepted, 
payment offered the 15th 4e, O. S. what muſt. 
hen received, rebate being made at 6 J. per Cent. 
annum? . ; 


| ole, New Style is 11 days before Old Style. 


lance ſignifies the uſual time of payment of bills 
ſeen one country and another; which between 
and and Holland is one month; double Uſance, two 
bis, Sc. Note alſo, Merchants of London gene- 
| L | 


They rally 
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rally allow 3 days beyond the time appointed, calliy 
them 3 days of grace. Therefore the bill being dat 
June the 14th N. S. or the 3d O. S. and accepted; 
uſance, or a month, it becomes due July the 3d, 0. 
but 3 days of grace being allowed, makes it the 6 
So it the morey is paid the 15th of Juue O. S. reb 
mult be mad for 21 days. Therefore, 


— 4 Days. 
If 365 6 ä—2 Ml 
6 
3 
20 


| J. 
365) 25 2006 


2190 


| | 4. 
Facit 65. 10 d. 4 365) 396010 
365 


4 


365) 1240ʃ3 
1095 


"145 


Fo Ls 


RT J. 2 4 
If 100 6 101-100 250 
20 20 
2000 | | 5000 
12 | „ 
24082 60000 
4 : 4 
— J. 
96331 96331)24000000(249 
5 192662 


— 


192662 


Aaſever, 249 J. 21. 9.1 80517 
4 


96331) 3220683 
288993 


——j5ðZ— 


33074 


1 


—_ :- * 


4 * 
4 * a l © , 
* 4 - o == 
N 0 a = 
& ; * — hg wu * 
ah — IC. = : I" 
—— — — — * * 
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Mre EXAMPLES. 


What's the rebate of 100 for 4 a year, at 6 J. per 
Cent. per annum ? Le 


1 Anfover, 2 J. 18s. 3 d. 


hat's the rebate of £387. 105, for 5 months, at 
5 J. ger Cent. per annum 


Anſwer, 101. 19 5. 94.7. 


What preſent money is a a debt of 629 J. due at ; 
weeks, worth, rebate being made after the rate of 6 /. 


105. per Cent. per annum ? 


Anſwer, 626 J. 13 5. 


What preſent money will 333 10000 /. 4 
at 5 days, rebate being made at 8 J. per Cent. per 
annum 

Arfeer, 9989 J. 15. 54.24. 


2 rx * 4 
l oy 
wa 


7 TE EK, 


8 . 8 =D FE 8 


FE So LE: 8 8 538 . 
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Cf Equation of PAYMENTS 


HE deſign of this rule is, when ſeveral ſums 
are due at ſeveral times, to find a mean time for 


paying the whole debt. 


The common way to de which ts, 


Multiply each ſum by its reſpective time, and add 
all the products together, dividing their total by he 
whole debt ; the quotient 1s accounted the mean time 
of paying the whole debt. 


A ovies to 


5 months, and 100 J. at 10 months; at what time 
may the whole debt be paid together, without injury ; 
to either? | 


" 
40 
60 


100 


„ 


CH AP. VII. 


E 


4 


B 40 J. to pay at 3 months, Go J. at 


. L. A} 
40 60 100 " 
3 5 10 
* — : 
120 300 1000 
300 15 
120 iF 


2[00)14|2o( * 


Huftver, 7 months. 


E 
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Nate, The times of payment, if not ſo given, muſt 
be reduced into one name. 


But thoſe who are more exact take the pains to 
work theſe ſums by the following rule. 


Firſt, they find the preſent worth of every particular 
ſum ; then find in what time to come the ſum of theſe 
preſent worths will be increaſed to the total of all the 
particular ſums payab'e at the ſeveral times to come; 
and that is the true equated time for payment of the 


whole. 


o 


i at 4 @ S 


* 


c HA P. VIII. 


0 ; | 
Of FEL.LOwsSHIP, or COMPANY, 
lo | | | 
ular | 1 
heſe ELLIOWSs nir, or ComPaNyY, is when two or 
the more join their ſtocks, and trade together, di- 
me viding their gain or lois proportionably. 
the ; 
FELLOWSHIP is Ether with, or without time. 
b Queſtions without time, are worked, by this pra- 
portion. 
As the whole ſtock, 
To the whole gain, or loss: 
So is cach man's particular lock, 
To his particular ſhare. 
EXAMPEZES 


4, F, and C, make a joint ſtock; 4 puts in 4004 
B 5 10 J. and C, 480 J. they gain 340 J. what part of 
it belongs to each * | 


2 
A, —— 460 
B, — 510 
C, 7 480 


Total flack, 1450 


* 
k * 
17 
1 
85 
1 4 
1 1 
ie 
TH 
3, A 
” HY 
of * 
£2 
** 
3 
+ 
1 
+ W7 . 
1 
1 
2 2 
- 2x7 
12 
1 7 o 
3 
* 4 
4 * 
1 0 
% 
, 2 
oY 


bo} 


* 


1 AD b | 
E 2 | 17. 


Wh ix; 


* 
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5 . V — Road ag. 


a 0) A GOA ID e 223 


[ 88 ] 


119 


Q 


5 n 5 


7 . 1 . N EG = By 2s 
b . Ig d by IT 3 = RET © 
q A r IS ks by MJ _ _, \ 
Es Mt Eo OI: 1 LOND 
07 > Ot E ES 4 EN « £08 . . 2 4 
. IF OS RT” 1 £2 I * <3> 


2 . . 
1/. Then, 7 14510 — 340 — 400 
340 
J. a 4 J. | * 
24. If 145]0—349—5"10 1840 
340 138 
2040 145) 15640(107 
153 145 
* 
3 1140 
145 1015 
284 = © 125 
145 20 
OO PAIL — . 
1390 145)2500(17 
1305 145 | 
8 1050 
20 1015 
mn 4. — * 4 
„„ ©7308 E 
145 | 12 ( 
— — | — ͤ — f 7 
250 Ast 
e 290 T 
105 130 
12 4 
N " | | 
1450) 1260ʃ8 145)520(3 A 
1160 43 
100 85 
4 
1454 
290 


1221 


J. /. 


. „ - aw. 
A'; Share is 107 17 2 1— 85 
B's Share is 119 11 8 F—110 
C's Share is 112 11 0 3— 95 


„ Value of the Remainder 2 


The 4 


gain. © 340 OY 7" 4 


£ 4 
34. And, If 145|0——z4q——480 


340 


145)16320(112 
165; 


. 303 
145 


"37D 
290 


_—_ 
20 


1. 
145) 1600011 
145 
160 

145 


. 
12 


1452902 


60 


—— —— — 


0 145) 240ʃ1 


(3 And thus are theſe Sums proved 


E 3 


145 
© 95 


90 Þ 


More EXA MP IL ZE S. 


Three perſons make a joint ſtock ; 4 puts in 565 J. 
Þ 278 J. and C629 J. they gain 1000 J. and what 1 18 
each of their ſhares ? 


3 Remainders. 
— 383 16 72 384 
Afr „ 183 17 2 912 
tc 1 —5 76 


D, E. and F, trade together; O puts in 2 30 J. E 5291. 
and F 344 J. 10s. * whole gain amounts to 5 201 


what 1s that to each? | 
„ Remainders. a 

: 92. 108 7 74— — 271 5 t 
Arfwer,s E, 249 5 7 ——— 844 | 

. V, 62 6 9 1092 | t 


A. Pp. and C, make a bank rs 7 whereof 4 puts { 
in 1026. Bg857. and C. the reſt; by misfortune they 
lole 2000 . what part of it muſt each bear? 


FAT Wo £ Renaindcrs, 
4 030 4 5. og 
Anſæuer, 3 B, bog O BI——— 1240 
C, 704 14 10 = 1088 


N f 
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— * — N _ 
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8 e Rf 
. » OR n 
. — — : — "I = 
———— — —— CE eee — — — 


FELLOWSHIP With TIME. 


7F1.7owsn:e with Tlur is thus worked: Multiply 

each man's f ock by the reſpectve time he puts it 

10 ior, and add all the products, tlie total of which 
muſt be your trſt numbe thiough all the Catings ; the 

gain, 


uts 


WIS 


tiply 
uts it 
Thich 
the 


gain, 


| [912 ] 
gain, or loſs, the ſecond (as before; and each man's 
particular ſtock, multiplied by its time, the third. 

Note, All the particular times (it not ſo given) muſt 
be reduced into one name, (i. .) all years, fall months. 
all weeks, or all days, c. 

The reaſon of multiplying the ſeveral ſtocks by the 
times they are put in for, will appear from the fol- 
lowing conſiderations. Fir/?, Sup ppoſe A and 5 put 
into trade each 100 J. for 1 045 then certainly thei 
gain, whatever it be, mul be equally divided betwixt 
them. Again, ſuppoſe A puts in 100 J. and B 200 /. 
both for the ſame time it is as plain that B's ſhare of 
the gain mult be twice as much as As, becauſe his 
ſtock is double: or if each put in 100 J. but for dif- 
ferent times, wiz. A, for one month, and Y, for 2; 
then as B's ſtock lies twice as long as As, ſo his gan, 
as before, muſt be twice as great. Zo/y, ſuppoſe 4 ' 
to put in 100 J. for 1 month, and # 200 J. for 2 
months; then ſince his flock is not only double, but 
the time he leaves it in double too, his ſhare of the 
profits muſt become 4 times greater than 4's. And 
ſo in all other caſes. 


81 EXAMPLE. 
A put into company 560 /. for 8 months, B 2 279 /. 


for 10 months, and C 735 J. for 6 months; they gain. 
ed 1000 J. What ſhare of it muſt each have? 5 


CV L 
560 279 735 
: 8 10 6 
A - B C — 
4480 5 4410 
Cn | 2790 
4450 
11680 
E 4 1. 


— oor — 


q k 4 
6 
n RIP 
ep . 1 
— — — — 
: 


J. 
„. Then, J 116 
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1168)448000(383 
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9344 
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2d. If 116 


8 
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J 93.4 
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. J. 
002790 
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C's Share is 277 il 


— . 
1168) 4410000377 
Rem. 3504 


. 

A's Share is 383 11 2 
B's Share i5 238 17 4 
4 


2 809050 
7 880 8176 


27 


—U — ———ů— 


Vlue of the Remainders 4 11680116801 8840 
— — 8176 
1000 OO o — EY — 
The aubolc gain. 5 
20 
FA 
1168)13280(11 
1168 | 4 
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Meer EXAMPLES, 


A, P, and C, agreeing to trade together, A puts in 
529 J. for 4 months; B 329 J. for 7 months; and ( 
goo J. for 2 months; by their trade they gain 540 /, 
What part of it belongs to each? 


J. * A. Remainders, 


A, 183 14 8 2304 
_Anfewer,y B, 199 19 5 1332 


CC, 156 5 104 2583 

Three perſons make a joint ſtock; A puts in 400 
pieces of holland, each containing 96 yards, at 5 5. 6 4. 
per ell Flemiſb for 5 months; B Goo guineas for s 
months; and C 1800 J. for 4 months, but at 4 months 
end takes out 8001 They gain in all 1000 J. how 
much is each of their ſhares ? | 


3 Remainders. 
| 4, $50 4 37 ———3990 
Anfrwer, J B, 61 11 8 —1020 
C, 78 4 o039———2568 
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Of ALLIGATION. 
LLIOATIOx is the compounding many ſimples 
into one maſs, according to any required price, 

or proportion, | | 


This rule is uſually divided into two parts, diſtin- 
guiſhed by the names of Medial and Alternate. 


ALLIGATION MEvDpial. 


A ligation Medial anſwers ſuch queſtions as having 

| the quantities and prices of the ſeveral ſimples 
given, only demand the mean rate of any particular 
part of the compoſition, | 


RULE. 
As the ſum of all the ſimples, 
To their total value : | _ 


So is any quantity of the mixture, 
To the price thereof. 


EXAMPLES. 


(Ex. If.) A you would mix 18 Þþ. of currants 
at 5 d. per IB. and 29 Bh. at 6 4. per IB. with 12 5h. at 
8 4. per IB. at what rate may he ſell a pound of the 
mixture ? | 

Firlh, 


1971 


Firſt, place the quantities and their values, as he- 


low. | 
. 4. 4 
18 at 5 per IB. comes to 7 6 
20 at 6 to 14 6 
12 at 8 ro 8 0 
les Sum of all the Sim. 59 5 £ 1 10 0 ht. wal. 
e, | 6. 5 8 
Then, F 59 comes to 1 10 what will 1? 
KS 20 | 
in- 3 
30 
12 
nn 56)360(6 Azfauer. 
354 
. 6 
ving Ex. 2. A grocer would with 12 C. of ſugar, at 3 /, 
ples er C. mix 3 C. at 5os. per C. and 8 C. at 45 5. per C. 
-ular- hat will 500 of this mixture be worth? 
| The quantities and their values, placed as before; 
will ſtand thus : 33 2 | 
8 3 
12 at 3 J. per C. is 36 oo 
3 at 50 f. per C. is 7 10 
| 8 at 45 5. per C. is 18 00 
Sum of the Simples 23 61 10 tot. wat, 
rants 
2 Tb. ac | | 
of the 5 | Then, 
bal 
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CHAP. IX. 


Of ALLIGATION. 


L11GAT10N is the compounding many ſimples 
into one maſs, according to any required price, 
or proportion. | | 


This rule is uſually divided into two parts, diſtin- 
guiſhed by the names of Medial and Alternate. 


ALLIGATION MEPDIAI. 


Lligation Medial anſwers ſuch queſtions as having 
the quantities and prices of the ſeveral ſimples 
given, only demand the mean rate of any particular 
part of the compoſition. 5 | 


. 
As the ſum of all the ſimples, 
To their total value: 


So is, any quantity of the mixture, 
To the price thereof. 


EXAMPLES. 


(Ex. 1.) A grocer would mix 18 Ih. of currants 
at 5 d. per IB. and 29 Þþ. at 6 4. per B. with 12 Hh. at 
8 4. per 16. at what rate may he ſell a pound of the 
mixture? 8 | 

| Firſt 


rr ws WY ACOSTA 
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Firſt, place the quantities and their values, as be- 5 

low. | 11 

18 at 5 per IB. comes to 7 6 30 

20 at 6 to14 6 1 

| 12 at8 10 8 © "9 
ow 2 " 

8 Sum of all the Sim. 59 L 1 10 o tot. wal, 4 4 


Then, F 59 comes to 1 10 what will 1? 
| h 2 

a- | "_ 

30 

12 

— 4. 
— 56) 36006 4yfaver. 

354 

gs 
ing Ex. 2. A gun would with 12 C. of ſugar, at 3 /. 
les er C. mix 3 C. at 5os. per C. and 8 C. at 45 5. per C. 
lar hat will 500 of this mixture be worth? 
| The quantities and their values, placed as before 

will ſtand thus: P 5 
. s So 


12 at 3 J. per C. is 36 oo f 
3 at 50 5s.per C. is 7 10 
8 at 45 5s. per C. is 18 oo 


dum of the Siinples 239 61 10 tot. val. 


Then, 


. r 
ä ATT 


: | . 
Then, 7 23 


The Go of this is as in the Rule of Three, only by 


reverſing the proportion. | t 
So the firſt example may be proved by this back- b 
. Nating, 15. d. Ib. t] 
If 1 6— 59 | 
And the laſt by this; 
C. „ . 


Lf 5 „ 
remembering in both to take in the remainders. 
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More EXAMPLES. 

If a vintner mingleth 13 gallons of canary, at 6s 84. 
per gallon, with 20 gallons of white-wine, at 5s. per 
gallon, and 10 gallons of cyder, at 35. per gallon, at 
what rate muſt he ſell a quart of the mixture ? 

Anſwer, 1 5. 3 4. 


If with 40 buſhels of corn, at 45. per buſhel, there 

are mixed 10 buſhels at 65. per buſhe! ; 30 buſhels at 

5 5. per buſhel, and 20 buſhels at 3 5. per buſhel, what 
will 10 buſhels of the miſtling be worth? 


Anfever, 21. 3 5. 


Pp" WEIS ä 


ALLIGATION ALTERNATE. 


Lligation Alternate teacheth what quantities of 
ſeveral ſimples (whoſe values are given) muſt be 
mixed, that the compoſition may bear a price pro- 
pounded. | | 
This ſort of Alligation has three varieties. 


FA KIA F 


When the price of each ſimple is expreſſed, but no 
quantity given, and it is required how much of each 
{imple muſt be mixed, to ſell any part of the compoſi- 
tion at a mean price propounded ? TEES 

In this variety you have only to link the ſeveral ex- 
tremes rightly together, and to find the true difterences 

FE betwixt them and the mean; for thoſe differences are 
, the quantities ſought, 
JAA. 

A vintner would mix four ſorts of wine, of 12 d. of 
18 dJ. of 24 d. and of 267. per quart; what quantity of 
each muſt he take, to ſell the mixture at 20 d. per m_ ? 

| | | * 


o oy 1 CSP Lt, *. 5 
* * 7 - 
PST in - 1 In NN 1 yn 0 r n E TS < 
of * * ld SET SOS b, SON WSN 1 LENS. . y 
by be 6%, = i 4. —_— 3 1 . 2 N 
r COR? F e SET LOU RT 
_ x} by = l i 
— n e 1 


9 


1 


Li ae ns ASSET 
” F iO 


« 
L 
þ 
G 
* 
* N 
. 
d 
n 
} 
A 
LS 
TAS 
4 
1 
. 
+ 
— 7 
= 
['s 
25 
5 
* 
a 
4 
* 
I 
8 
: 


> ai, at o 


2. = 


LEO a 
= 


9 


FRE 


= oy 1 
Ws 8 
3 . 


15 T \ 


Obſerve theſe 


14460 


To place your numbers, and link the extremes, 


| „ | 
1/7. Set down the ſeveral given prices (which muſt 
always be of one name) in a column, one under an- 
other; then, towards your left-hand, draw a line of 
connection; and on the other ſide of the ſaid line 
place the mean rate. | 
Thus then will ſtand the given numbers of the given 
example: | 
| 12 
18 
20 24 
26 


8 Link them two and two together, always ob- 
ſerving to join a greater and a leſs than the mean; and 


againſt each extreme place the difference betwixt the 


mean and its yoke- fellow: 


20 2 an” 


So the difference betwixt the extreme 12, and 20 the 


mean, being 8, is placed againſt 24, its yoke-fellow ; 


and between 18 and 20 being 2, is placed againſt 26: 
fo alſo the difference betwixt 24 and 20 being 4, is 
laced againſt 12; and 6, the difference betwixt 26 
and 20, is ſet againſt 18. FP 
Therefore, if he mixes 4 quarts at 12 4. 6 at 18 4. 


g at 24 d. and 2 at 26 d. per quart, he may ſell the 
mixture at 20 d. per . 


7 : 
The proof of which is eaſy. For the ſum of the 
differences valued at the mean rate, will be found equal 
to the amount of the particular differences at their 


given prices. 
KL * | - 3 855 as 


[ ror 1 


For 20 quarts, the ſum of the differences at 20 4. 
jer quart, is 400 pence; and 4, 6, 8, 2 quarts, the 
particular differences, at 12, 18, 24, 20 pence per 
quart, will come to the ſame ſum. 

But note, as many different ways as the extremes 
may be combined, ſo many different anſwers may be 
given to the queſtion, yet all true. | 

So the ſame example being combined, thus: 


12 6 12— 4.610 
18 — 18—j— 4.61 

wy 24— : Au. 185 24—— 9.2 18 4 
26 8 26 | 8.210 


gives thoſe different, but true anſwers, as may be 
proved by the ſame rule. 

In the laſt of theſe examples the numbers being 
doubly combined (7. e.) each with two others, make 
each have two differences ſet apainſt it; for 12, the 
firſt extreme, being linked both with 24 and 26, muſt 
have both their differences, wiz. 4 and 6, placed 
againſt it; and ſo the reſt. Which double difference 
muſt be added, and placed as above. | 

But when in a queſtion there is but one extreme leſs, 
or but one greater than the mean; ſuch a queſtion will 
admit of but one anſwer, that ſingle extreme being to 
be linked with all the reſt, 


| EXAMPLE... | 

A grocer would mix ſugars, at 54. 64.and 10 4 

per 1b. ſo as to ſell the compound at 8 d. per B. what 
quantity of each muſt he take ? EE 


A 2 | 2 
8 6—1 [2 2 
10 3.21 


The numbers being placed, linked, and differenced, 
as above) according to the foregoing rules, it appears, 
o ſell his ſugar at & . per fþ. he muſt mix 2 15. at 5 4. 
2 I. at 64. and 5 fþ. at 109. per i. 3 
S e 


L . 
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The reaſon of theſe combinations, and the alternate 
placing of their differences, will appear from this plain 
conſideration, wiz: that thereby whatever is loſt upon 
the quantity ſold, whoſe given price exceeds the mean, 
is gained again upon the quantity, whote given price is 8 
leis than the mean. 5 10 


More £F AAMPLES. 

A tobacconiſt would mix tobacco of 25. and 1 5. 6 7, 
and 15. 3 d. per IB. ſo as to ſell the compound at 1 5. 
8 4. per B. what quantity of cach muſt he take ? 

: 15. d. 
7 aT 3 0 -, 
Afacer, 4 at 1 6 per T5. 
4 At 1 3 

Several ſorts of tea, wiz. of 13 5.18 5. 26.5, and 40 c, 

er {5. are to be ſo mixed, that the compound ma) be 


, worth 22 b. fer B. what quantity of each muſt chere be: 
6 : 8 at 13 . 

3 hi 4 at 18 ; 

: Anfever,: 4 at 26 Ner 15. 

3 T9 at zo 

- | 


© © of & & & gf 


Here we have the price. of all the ſimples, and the 
quantity of one given, to find the ſeveral quantities of 
the reſt : ſo that one meaſure, -or quantity, may be 
{old at a mean rate propounded. | | 

When the numbers have been {et down, and their {Wnuit b 
ſeveral differences found by the foregoing rule, you 
mult proceed by this proportion. - 

As the difference of that number whoſe quantity !5 
given, | | 

To the reſt of the differences one after-another : 

So the quantity given, | Wo! 

To the ſeveral quantities ſought, nuch of 
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EXAMPLE. 0 


4 diſtiller would with 40 gallons of French brandys 
at 12. per gallon, mix Engliſh brandy at 7 5. per gallon» 
8 and ſpirits at 4 s. per gallon: how much of the laſt two 
F forts mult be added, to {ell the whole at 8 5. per gallon ? 


121-445 
8 14 £74 
1, 1 4 44 


5 Now, it is plain, that were there but 5 gallons of 


the French brandy, there muſt alſo be but 4 gallons of 
cach of the other liquors ; but ſince there are to be 40 
oallogs of the French brandy, ſay, 

As 5, the difference againſt its price, 

To 4, the difference againſt the price of the Englijo 


brandy : 
4 So is 40, the given quantity of the French, 
- To the quantity of the Eugliſe ſought : 


oh Which by this proportion ſhould be found to be "38: ; 


Then agaiy, 

As the firſt difference 5, 

To 4, the difference againſt the price of the inn 

So 40, the ſaid given quantity, 

To the quantity of ſpirits ſought. 

Which, becauſe their ge are alike, will be 
the ſame as of the Eugliſb brandy, wiz. 32. 

This variety has the ſame mals as 204 former. 


| More EXAMPLES. 
How much tea at 145. per TH. and of 185. per B- 


their Imuſt be mixed with 8 Ih. at 2 5. per 1b. fo as to allow 
you be B. at 20 5? 
5 8 15. at 24 5. 


Anſwer, 3 4 B. at 18 5. 
+ Ib. at 14 s. 
I would with 21 f6. of ſnuf, at 8 5. per h. mix ſo 


nuch of 4.5. per Ih. and ſo much of 5 4. per 15. that [ 
might 
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might afford to ſell the mixture at 6 5. per ſh. what 
quantity of each muſt I take? 


21 at 8 
Anſwer, J 14 at 4 Þ per Ib. 
14 at 5 


VARIETY z. 


In this variety the particular prices of each ſimple 
being given, as alſo the mean rate of the compound, 
it is required how much of each ſort muſt be taken, to 
make up the quantity propounded ? | 

Which (after the work of the firſt variety) is per- 
formed by this proportion : | p 
As the ſum of the differences, 
To the total quantity : 
So each particular difference, 
To its particular quantity. 


EXAMPHEE. 


A druggiſt hath 4 ſorts of green tea, at 5 s. 6 1. 97 


and gs. per IB. and would make up a quantity of 87 jþ. 
to ſell at 7 5. per IB. how much of each muſt he take! 


See the work. 


8 . its 5. 655 
„ 76—87—2 
5. | 2—29 at 5 per Ih. 2 
6 | 1—14+ at 6 per 5. —5. 
718. 1—14+ at 8 per Ih. 6)174(29 
9 2—29 at 9 per Ib. — 
— 0 
| 6 B. 15. Þ 
76—87— 
I 
687044 
3 
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More EXAMPLES. 


A vintner hath 3 ſorts of wine, of 6s. 85. and 
105. per gallon, of all which he would compoſe a 
quantity of 120 gallons, to ſell at 7 5. per gallon: 
what quantity muſt there be of each ? 


gall. 4. 
80 at ob 

Anſewer, 20 at 08 > per Gall, 
20 at 10 


f 


A grocer having ſugars of 5 d. 64. 8 d. Iod. and 11 d. 
fer iB. would make a mixture of 3 C. abt. to ſell at 74. 
fer pound; how much of each mult he take? 


| K-04 
1 28 at og 
by 199 at 06 | 
* Anſwer, & 56 at 08 & per 15. 
8 28 at 10 


28 at 11 


| cauſe that by the help of falſe ſuppoſed numbers we 
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X. 
Of Pos TION, or the Rule of FA Ls ;. 


THIS rule has not the name of Falſe, from its 
being in itfelf really erroneous, but only bc. 


fnd the truth. B 
It is uſually divided into two parts, /ing/e and ac 
double. © 
. But 
Lo ron. | aun 
Single Pos IT ION. 
© 7 
N Single Pofition we make but one ſuppoſition, with 4 ; 
which, working as with a true number, we regu | 
late the reſult by this proportion, wiz. why} 
As the total ariſing from the error, | FOTO 
To the true total: 
So the ſuppoſed part, 
To the true one. 3 
9 
EXAMPLE S, 
1/t. A, B, and C, deſigning to buy a quantity 0 
lead, to the value of 140 J. agree that B ſhall pay A o 
much again as 4, and C as much again as B, wi 7 


then mult each pay ? | 
„ Nor 


1 


[ 107 ] 
Now, ſuppoſe 4 to pay 107. then B muſt pay 
20 J. and C 40 l. the total of which is 70 4. but ſhould 


be 140 J. Therefore, 


If 501. A 140 J. what 9 be ? 


1 20 o fr A's ſhare; 
abhich doubled, makes 40 for B's hare ; 
and that again doubled, gives 80 for C's ſhare ; 


„ The total of whichis 140 


2. Suppoſe the ſum of 20 J. were to be paid by A. 
B, and C, thus, 45, B, CA; what mult each pay 


11 according to that proportion; | 
| . 
Firſt, the F of 20 J. being 10 00 O 
the % 0 13.4 
and the 7 5 00 © 
The total will be 21 13 4 
But it ſhould hade been but 20 l. therefore the parts 
aun i thould be thus regulated: 
EW 3 
J. 1. 4. J. (10 o 78 (9 4 75 
Writ; 4m ws, Jos 13 464) G 03 6 
n, wih | evhat auill | O5 OO O3 4 12 - 
8 regu ; 


2 
which, vit the addition of Z, makes juſt 20 oo = 
ound by dividing the total of w 


the remainders 
| 40 


by the common diviſor 52)104(2 


— 


O 


More EXAMPLES. 


antity 0 | | 
all pay A gentleman bought a chaiſe, horſe, and harneſs, 
B, vor 50 J. the hoꝛ ſe came to twice the price of the 


| +: 
Not | 


———— on Ar 


DL = REST AY >= F oy) 
3 F e r T N 
e e ae * 3 Ar bh "4 IJ y 
* 3 n FO MOT RET & 9 8 * 5 337 ng” SAC 


oO 
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harneſs, and the chaiſe to twice as much as both horſe 
and harneſs; what did he give for each? 


5 Roles 


the harneſs 05 11 1F——— 15 
Hnſever 4 ihe bie 11 02 22 — 30 
the chaiſe 33 06 8 — 


* 


A, B, and C, diſputing of their age, A affirms he 
is as old as B, and 2 as old as C, and B ſays, that he 


is & as old as C, upon which C fays, he is ſure both . 
their ages, added to his, will make 110 years. 1 de. 4 
mand the age of each. | 20 
A, 45 8 
Anſwer, J B, 27 + 
C, 308 
8 | Te — MM 
The 


Double P OSITI ON. 


N Double Pos ir iox two ſuppoſitions are required, 
which (if both prove falſe) are, with their error: 
to be thus diſpoſed. The 
Set down both your ſuppoſitions, and againſt each TI 
of them their reſpective errors, marked thus +, errors 
too much; or thus —, if too little. eile 
Then — them croſs-ways, that is, the fit 
ſuppoſition by the ſecond error, and the ſecond {up 
poſition by the firſt error; if both the errors are alik, 


7. e. both too little, or both too much, ſubtract tte then | 
leſſer product from the greater, and divide the rem 14380 
der by the difference of the errors. But if the eto being 
are unlike, 7. e. one too little, and the other too much a gre 
hic 


the ſum of theſe products muſt be divided by the (un 
of the errors: the quotient will give the true 1 umbeſi tors, q 
exactly anſwering all the demands of the queſtion. wok uj 
Or the ſuppoſitions and their errors being placed: B's ſha 
before, mak by this proportion as a general rule, © 


ſe 


d alike, 
i tf 
email 
> exron 
) much 
the {ur 
umbe 
tion. 

laced . 
ile, 9 


[ 109 ] : 
As the difference of the errors, if alike, 
Or their ſum, if unlike, | | 
To the difference of the ſuppoſitions : 
So either error to a fourth number, 
which accordingly added to, or ſubtracted from the 
ſuppoſition againſt it, will anſwer the queſtion. | 


ö EXAMPLES. 


1/, A, B, and C, playing at cards, the money ſtak d 
was 324 crowns; but diſagreeing, each ſeized ks many 
as he could; A got a certain number, B as many as 
A, and 15 over; C got a fifth part of both their ſums 
added together: how many had each? 

Firſt, ſuppoſe A got 50 
then B's ſhare will be 65 
and C's 23 
All e att make but 138, which is 186 tes few. 
Then, /uppo/ing again, that A got 80 
| 85 ſhare awill be 95 
and C's 35 


\ 


, 
* 

” 4 
2 


> 


The total of wwhich is flill bat 210, tos fav by 114. 
Therefore, ſetting down the ſuppoſitions, and their 


errors (mark ' d as before directed) againſt them, they 
will ſtand thus: | | | 


Suppoſitions. Errors. 
50 —— 186 


80 —11 

then multiplied croſs-ways, the products will be 
14380, and 5700 ; the leſſer of which (the errors 
being alike, z. e. both too little) being taken from 
the greater, there will remain 9180 for a dividend 
which divided by 72, the difference of the two er- 
rors, quotes 127, the true number of crowns 4 
took up; as will appear, by adding 15 to them for 
B's ſhare, and dividing the ſum of 4s and B's by 65 

| F or 


for C's ſhare ; for ſo their particular number will he 
tgund to.be as follow: 


{s 127 f { 
's 142 4 : 
C's 54 


The total of which is 324, the number of crowns given. 


Or by the other rule ; 


8 


As 72, the difference of the errors (becauſe alike) 
to zo, the difference of the ſuppoſitions : 
186 773 Jwhich(co) . N 
So 16 or F to F added 4 or N ng 
114 475Jro | 80 fore. 


EXAMPLE 2. 
When firſt the marriage-knot was ty'd 


\ Betwixt my wife and me, | t} 
My age did her's as far exceed, | 
As three times three does three. tr 
3 N But after ten and half ten years, fo 
2M We man and wife had been, 


Her age came up as near to mine, 
As eight is to ſixteen. 


Now, pray, 

i What were our ages on the wedding-day ? an 

: 5 | Wi 

: | Firſt, /apprſe her 21 then he muſt be 63 

3 then adding to each 15 15 

=_ - 8 — — / 

b her age becomes 36 . his 78 lon 

- | | the 

1 This error therefore is 3 years too few. and 
But ſuppoſing her 9, the error will prove 3 too 

b any. | 

—_ Setting down therefore againſt the ſuppoſitions the 

5 errors, with their reſpective marks, they will ſtand 

| thus : ; 


| i t Sup- 


7 


a wha COLETTE 
o * 5 


"+244 3 
 Suppoſitions, —Ervrors. 
21 — 3 
„/h) 7 
Then multiplying croſs-ways, 3 times 21 is 63 
c 3 times 9. is 27 
mr | Theſe products (becauſe unlike) added, make 90 for 


a dividend, which divided by 6, the ſum of the errors, 
quotes 15, her true age ; prov'd thus : 


ke) 


She being 15, he muſt be —45 
I5 years added to each 15 


Qs — 


Mate Her zo, juft half of his === 60 


Or, by the other rule: 


As 6, the ſum of the errors, (becauſe unlike) to 12, 
the difference of the ſuppoſitions: 

So is the common error, 3 to 6; which either ſub- 
tracted from 21, or added to g, gives 15, {as before) 
for her age. | 


More EXAMPLES. 

What number is that, to which if you add þ of itſelf, 
and from the ſum ſubtract 3 of itſelt, che remainder 
will be 210 ? | 

Anſwer, 229. 


A gentleman caught a fiſh, whoſe head was 6 inches 
long, the tail as long as the head, and half as long as 
the body; the body was juſt the length of the head 
and tail: I demand the length of the fith ? 

Anſwer, 48 inches, or 4 foot. 
ſtand © 
40 F 2 CHAP, 
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Of ExCHANGE. 
XcHANGE is the receiving money in one country, 
; for the value paid in another. 
f | | 4 


NOTE. 
The par of exchange is certain — fix d, being al- 


* 


and fineneſs of the coin. 


two countries, riſes and falls upon every occaſion. 
It would be both needleſs and endleſs to write of 
n every kind of exchange; I ſhall therefore only give 
examples of the exchange of England, with ſome other 
chief countries of Europe. And firſt, with 


- TRANCE 
At Paris, Lyons, Rouen, &c. they keep their accounts 


in livres, ſols, and deniers ; and exchange upon the 
crown, the par of which, in ſterling money is 4 5. 6 4. 


NOTE. 


ways par pro pari, like for like, according to the weight 


But the courſe or current running price betwixt any 


[113] 
. 


12 Deniers 1 Sol. 
20 Sols make 4 1 Livre. 
3 Livres 1 Crown. 


Ys French money 1s changed into n by this pro- 
portion; 
As a Crown to the given rate: 
So is the given French ſum to the . ſought. 


1 = 


By ſuppoſing the given French crowns, goods, and 
* the rate of exchange, the price; to caſting up their 
value by practice. | 


of 
ive 
ner EXAMP L E S. 
1/7. What /erling money mult be paid in Lende, 80 
receive in Paris 438 crowns ; exchange at 56 4. fer 
Crown ? 
nts VV t 
3 71—56— 438 438 at 56 or 4 8 per Cr. 
— V» 
2628 8 d. 5 14 
2190 — 
102 4 
1224528 
21002044 
102 J. 45. 
. 


F 3 24. Char ge 
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24. Change 537 crowns, 14 ſols, 10 deniers, inte 
Sterling money; exchange at 52 d. 7 per crown. ] 


Ef Cr. Selb. De. Gr. Fol. Pe. da. 
If 1—521—537 14 10 537 14 10 at 52 
6 60 


; | o 2 


— 
0 


— | | 4 5 
: 105 32234 4d. 
: 720 2 


wm QGOwW 
dan 
* DX 00 


| Sols. 10 
386818 2 
G 105 2 
© = Den. 10 
| 1934090 5 5 
3808180 117 J. 105. 5 d. Mac. 


-A- -A- 


7aſo) relies (56410 
360 
— 12)28205(s 
61 
432 210)235[0 
295 117/,10s. 54.4 facit. 
288 | 


- 78 
72 


Sterling 


9 SS 8 
ls 


Lis] 


to Sterling money is changed into French by chis pro 
portion: 


As the rate of exchange, to one crown: 
5 So is the given Engliſh ſum, to the French ſought, 


Fir EXAMPLES. 
Take the reverſe of the former queſtions ; whick 
will alſo be their proof. 
1/., How many French crowns muſt be paid i in Paris, 
to receive in London 102 . 45. Sterling; exchange at 
50 d. per crown ? 


at d. 06 E + 
If 56— 102 4 
20 


2044 
12 


[eos 
560245280438 
224 
212 
168 
448 
448 


1 


ing | | F 4 24. Change 


E 


2d. Change 117 J. 105. 5 d. 4 Sterling into Frenc/ 


_ erowns ; exchange at 52 4. 2 per crown. I 
” Crown. J. 4. . 
If 52 7 I Hy. 10 $4 
4 | 20 | cl 
210 2350 
ol | - 
28205 
51 Crowns. Sols. Deniery, 
60 3100) 1128210537 14 10 1 
| —— Sols. +; 2 | N 
210) 3060014 | ; 
21 | 78 : 
— | 63 
95 3 
84 1 A 
ge 3 Ol 
-; ; | 51 
bes. | S 
66 the remainder of the other ſumr pa 
21)210(10 deniers. | 18 
me | Da 
- if 


More EXAMPLES. 

If I pay in Paris 8297 crowns, 13 ſols, 8 denier, 
what may I draw my bill for to London, when the 
exchange is at 54. 4 per crown? 

Anſwer, 1875 J. 10s. 4 d. T. 
What Sterling money is equal to 954 crowns, 52 


ole, when the exchange is at 58 d. 3 — per crown ? 


Anſwer, 231 J. 5 5. R 
nſave 3 5 d. 2 If 


AT ET _— * 
5 0 
th IT 1 8 Sou j 
Th bv 8 IEP * : 2 ws 9 1. 11 © 8 ks LCN 75 = 
n . os: 3 . EE Fa 8 1 = 8 od 8 1 3 N g 
5 J%)CFF FFT 


E 
If I pay in London 5367. what French money ſhall 
I receive in Paris ; exchange at 57 d. per crown? 
Anſever, 2256 crowns, 50 ſols, 6 deniers. 
What French money is equal to 1529 J. 10 5. ex- 
change at 53 d. 4 fer crown? 
Anſwer, 6893 crowns, 31 ſols, 3 2 


Second! „ with ITALY. 


IN Genoa, Ln Sc. they keep their accompts 
in livres, ſols, and deniers; and exchange upon 
the piece of eight, or dollar; the par of which with 


London, is alſo 4 5. 6 d. Sterling. 

NOTE. 
AtGeroa 5 livres make a piece of eight, at Leg her 6. 
Obſerve the rules for . 2 with France. 


EXAMPLES. 


How much Sterling ſhall I receive in. London, if I 


pay in Genoa 820 dollars; exchange at 51 4. per dollar, 


or piece of eight. 


Dallar. d. Dollars Dollars. 


If 1s 820 820 at 51 d. per dollar. 
| 51 8 
820 d. 3280 
4100 33 205 
po, 348[5 
9134815 | 1744. 5's. 
74h. 5 $5 
* F * Or, 


IE 
7 5 


- — - 


— Robo, 2 F = 
4 * . ——— 


8 


2 .. K 
— — — = 


PTT 


PRE 
— 0G 
** 2 


8 EEE „ — 
* . 5 
7 — Jy 7 "a 4 2 2 2 "CR 


Tan] 


Or back again; 
If in London I pay 174 J. 5 s.Sterling, how many dol- 


lars ſhall I receivein Genoa; exchange at 51 d.perdollar? 


A. A ny 


F —— 5 I 

20 
ä w pi 

3485 

12 

51) 418200820 
408 

102 ; 
102 ral 

*O 
Vinice exchanges by the ducat ; the Fo about 56 4 4 
4 Sterling. "We 
NOTE. | P 
6 Solidi ke { 1 Groſs. TY 
24 Groſſes 1 Ducat, | 3 


EXAMPLE. 
E Change 512 ducats into Sterling money; exchange 


at 55 d. ww ducat. 
D. D. | 
If „ 2——5 12“ Ducats d. 
$- £0 5 12 at 55 f per Duc. 
— 512 4 


III 
2) 56832 4. 2048 

RE 67 125⁵ 

12) 284160 (124 64 


0 240023608 2368 


| 1187. $5. 110 $7. 


— 


2 


See - Abbreviations of Muldplication 


Thi ral, 


4 
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Thirdy, with S P AI N. 


N Madrid, Seville, Se. they keep their accompts 
in rials and mervadies, and exchange alſo by the 
piece of eight. The par with London 45. 6 d. 


NOTE. 


34 Mervadies 7 1 Rial. 
8 Rials © make | 1 Piece of 8. 
This exchange is alſo caſt up by the foregoing 


rules. 
EXAMPLE. 
What Sterling money may I draw for to London, if 


T pay in Seville 4798 rials, 25 mervadies ; exchange 
at 58 d. Sterling per piece of 3 


I 


F 6 Niall. 


: — — SEIY 
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Niall. d. Rials. Mer. 
If 8——;8—— 4798 25 
gy 545 34 


372 19197 
49% : ., 


— — cmgnancs > > ROI IR 


163157 
58 


1305256 
815785 
I 


2 
272)946106(34790(2 
816 


2 0:99 
133 — 


1088 144 19 22 


2151 
1904 


*2470 
2448 


** 226 
4 


272)904(3 
816 


* 88 


- 


Ty bY 
"vs = 


+ — 
* 

r TI 

* 

R 


1 0 ATR 
52 x Birr [> 


2 


1 
n 
n 

1 
r 


© $a 1 
| Or, back again. | | 
Change 144 J. 195. 2 d. 4 Sterling into Spaniſo mo- 
ney ; exchange at 58 4. per piece of *. | 
6 Mk £ 5 &< 
If 58——8—144 19 22 

4 20 

232 | 2899 

by” 


34790 
3 


139163 
8 


r 4 


232)1113304(4798 Rial. 
928 


1853 

1624 

2290 
2088 


2024 
1856 
* 168 

34 


3 — 


672 


S 2 — 8 — = — — — 
8. . I. Wh WAS St 1s -- an * * cg P . 2 0 2 
no — —— 2 — ! ]—11.̃7² In Sr ng Or » NE . 
2 FA 8 * 2 2 — . „ — — 
4 1 SEX 8 r . — Ay" , > 8 
* V . 0 


504 
88 Rem. of the other. 
232)5800(25 Mervadies. 
464 * 


————— 


1160 \ 
Or .. are -- 


8 5 More 


222 — n - 
n 
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More EXAMPLES. 
| Change 83927 Rials into pounds Sterling; exchange 
at 54 d. 2 per piece of eight, _ 
An ſeber, 2382 J. 65. o d. Z. | 
If I pay in London 5000 J. what Spanifs money may 
I draw my bill for to Madrid; exchange at 57 d. 5 
per piece of eight! | | 
Anſwer, 16805 2 Rials, 17 Mervadies. 


| R 
0 ae AI = 


2 


 Fourthly, wth PORTUGAL. 

. IN Liſbon, Oporto, Qc. they keep their accompts in 
E Rees, and exchange on the Mill-ree ; the par of 
£ which is about 65. 8 4. L Sterling. ö 


= NOTE. 
1 | 1000 Rees make 1 Mill-ree. 71 
To make this exchange, ſtill obſerve the ſame rule. 140 


EXAMPLES. | 
Change 48009 rees into Sterling money; exchange 
at 65. 5 d. per mill-ree. 


.. Rees: 


1f 1 6 5 48009 < 
1000 12 77 
77 © 330003 
336063 | 
— 12 ch: 
1/000) 3696[693(3696) 
—— —210)z0|s ( 
277: — 2 50 
15 J. 85. o d. 2 


Or, 
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Or, back again, 


Change 151. 85.043 Sterling into rees ; exchange 
at 6 5. 5{. per mill-ree. 


Rees. . 
If 65. 5 d.— 1000 15 8 of 
12 20 
77 5 308 
4 | | 12 
308 | 3696 
| 4 
| 14786 
1000 
Rees. 
Note, 772, Rem. if 308) 14786772(48009 
the other fating is 1232 
here taken in. 
* 2466 
2404 
1 i | 9 
2772 
2772 
9 0 


More EXAMPLES. 


What Sterling money is equal to 595677 7 rees; ey: 
change at 6s. 74. per mill-ree ? 


Anſever, 196 J. 15. 6 d. 4 


12 59 J. 12 5. into rees; exchange at 6 5s. 10 4. 
2 fer mill-ree. 

| Anſwer, 173381 rees. Ez 
Or, N | Fifthly, 
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Fifthly, HOLLAND, FLANDERS, 
and GERMANY. 


J Take theſe places together, becauſe their accompts 
are kept, and their exchange with England made 
the ſame way. | | 
For not only in Amſterdam, but alſo in Antwerp and 
Hamburgh, they keep their accompts in pounds, ſhil- 
lings, and pence Flemiſb; or guilders, ſtivers, and 
pennicks ; and exchange with us upon our pound, 
giving us for it, when at par, 33 5. 4 d. Flemiſh. 


NOTE, 


Their pounds, ſhillings, and pence, are divided as 
ours; viz. their pound into 20 ſhillings, and their 
milling into 12 pence. | „ 


2 


Their other money is thus divided. 


16 Pennicks 1 Stiver. 
20 Stivers © make 4 1 Guilder, 


Note alfa; 
6 Stivers 1 Shilling : 
6 Guilders | make | I a 5 2 


Sterling money is changed into Flemiſb by this pro- it will 
portion; viz. A | | 


and i. 

As 1 Sterling to the given rate: tor pe 
80 is the given Sterling to the Flemiſb ſought. 

| =. 94 

By ſuppoſing the given Sterling, good, and the given — 

rate their price, caſting up their value by practice. 509 


EXAMPLE. 
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EXAMPLE. 
If I pay in London 492 J. Sterling, what may I 


draw my bill for to Amſterdam ; exchange at 34 5. 5d. 
Flemiſh per pound Sterling ? 


£2 7 


. 
if Ironing rn 492 
. 413 
Or by Practice. 413 1476 
| J. 4. d. 492 
492 at 34 5 per J. 1968 
. 10 4 246 — 
45 98 8 _ 12)203196{ 
3 4 417 8 4 — — 
„ 44076930 
846 J. 13 7. facit, _ 846 J. 13 5. Fl. 


If you would have the anſwer in guilders and ſtivers, 

Divide the Flemiſb pence by 40, (the number of 
pence which make a guilder) and the quotientwill be 
gu.lders, and if any thing remains, the half of it will 
be ſtivers, two Flemi/b pence being one ſtiver. 


Or, 5 


Multiply the Flemiſb pounds and ſhillings by 6, and 
it will produce guilders and ſtivers; for 6 guilders 
make 1 pound Flemi/; and 6 ſtivers 1 ſhilling Flemiſh; 
and if there be any odd pence, multiply them by 8, 
for pennicks. ED 


r0- 


A. 
846 J. 13 5. the facit of the laſt ſum. 
6 


Flemiſh pence. 


ven 400) 203 1906136 Rem. 


5079 C. 18 S. 
| 5079 Guild. 18 Stivers. 
L E. | Flemiſh 


Flemiſh money (whether pounds, e Sc. or 
guilders, ſtivers, and pennicks) is exchange 
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ling thus. 


As 


So is the given Flemiſb to the Sterling fought, 


Change 846 J. 13 s. Flemiſh into Sterling money, 
exchange at 34s. 5 d. Flemiſh per J. Sterling. 


5. 
934 
N 


413 


Change 5079 guilders, 18 ſtivers, into Sterling 
money; exchange 345. 5 d. per J. Sterling. 


the given rate to one pound 1 


EXAMPLES. 


d. Tlem. J. Sterl. I. 6. Flem. 


5 1 846 13 
20 


; — —— a 


16933 
12 


o 


_ 413)203196(492 J. Sterling. 


1652 


3799 
3717 
*+ 826 
326 - 


©." &@- -: 


Or, 


into Ster- 


ling 


[129-1 
s. AJ. Flu. |. Sterl. Guild. Stiw. 


If 34 5 —— 8 


20 


413 ; 101598 
og of 2 


413)203196(492 J. Sterl. 


1652 


3 
$7*7 


826 
825 


O 


M— 


Mare EXAMPLES. 


Change 475 J. Sterling into Flemi/h money; e 
change at 33 s. Flemiſh per J. Sterling. | 
Anſcwer, 783 I. 15 s. Flemiſh. 
What Flemiſb money is equal to 365 J. 12 5. en- 
change at 36 5. 5. per /. Sterling ? ; 
” Anſwer, 665 ]. 135. 11 d. Flemiſs. | 
If I pay at Amfterdam 5389 J. 14 s. Flemiſh, what 
Sterling money ſhall I receive at London ; exchange at 
32s. 8 d. Flemiſh per I. Sterling? 
Anſwer, 3299 1. 165. 3d. 4. 
—_— 572 J. 13 5. Sterling into guilders, ſtivers, 
Sc. exchange at 34 s. 10 4. Flemiſs per I. Sterling. 
Anſwer, 5984 guilders, 3 ſtivers, 13 pennicks. 
What may I draw my bill for to London, if I pay 
in Antwerp 7256 guilders; exchange at 355. 2 4. 
ter J. Sterling ? 
' Anſwer, 6861. 196. 2 d. Sterling. 


Y 4 
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An Explanation of ſome Characters, ſometime; 
uſed for Brevity's ſake. 


+7TS the mark of Addition, and ſhews the numbers 
it is placed between, are to be added together. 

Els the mark of Subtra#ion, and ſhews the latter 
of the numbers it ſtands between, is to be taken from 
the former. | 5 

X Is the mark of Multiplication, and ſhews the 
numbers on each ſide are to be multiplied together. 

— Is the mark of Dior, and placed between two 
numbers, ſhews the former is to be divided by the lat 
ter. Or if one or ſeveral numbers are placed, part 
above a line, and part below it, it ſh:ws the upper 
are to be divided by the lower, and properly ſtand; 
for the quotient. DET | 

= Ts the mark of Equality, and ſhews the num- 
ber or numbers preceding it, are equal to that which 
follows it. | 

placed before any figures, ſhews the Square root 

of them is meant. And | 

Lo ec before a number denotes its Cube-root. 

2: Is the ſigu of Proportion, and being placed betwixt 
the two middle terms of 4 proportionals, fignifies, /+ is, 
and: is generally put between the firit and ſecond, 
and alſo between the third and fourth. 

.*. 15 the mark for therefore. 


To make all plain the Characters are thus us d: 
2: 4 6: 12% 4096 = 16, / 16=4, 4 + 2 
6—2=4 4X2=8, . . 8 24. 


| And thus read: 

As 2 is to 4, ſo is 6 to 12 ; the Cube root of 4096 
is, or is equal to 16; the Square root of 16 is equa! 
to 43 4 hed to, or more by, 2, 1s equal to 6; and 6 
made leſs by 2 is equal to 4; again, 4 multiplied by 
2 is equal to 8; therefore 8 divided by 2 is _ al 1 + 
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C HAP. XI. 


Of Arithmetical and Geometrical PRopoR- 
| TION o PROGRESSION. 


RecRESSION being a rule more curious than 
uſeful, and requiring more words for its full ex- 
plication, than are conſiſtent with this Compendium, I 
ſhall only give ſome (the moſt neceſſary) propoſitions 
in both its parts, arithmetical and geometrical ; and 
refer the more inquiſitive reader to Mr. Oughtred's 


er Clavis Mathematice, for his further ſatisfaction. 
45 In all continued Proportion, or compariſon of num- 
bers, that number which is compared to another is 
N- called the antecedent, and the number to which it 1s 
ch compared is called the conſequent. 
| There are two ways of comparing numbers with 
o0t one another: 1/, with reſpe& only to their fimple 


difference, i. e. how much the one, wiz. the antece- 

: dent, is greater, or leſs than the other, «zz. the conſe- 

xt quent, found by ſubtraction: thus the difference be- 

5%, wixt 5 and 8 is 3; which difference is called the 

nd, ¶ 4rithmetical Ratio. 2d. Numbers are compared with 

one another, when we conſider how often one num- 

ber contains, or is contained in another ; and this is 

5 found by diviſion, the quotient being the geometrical 

f 6 _ Thus, 2 is the geometrical ratio betwixt 8 
= ad 16, | | | 


ARITHME- 


7 


T2390 3 


ARITHMETICAL PROGCRESS1ONV, 


A RITHMETICAL PROGRESSION is the regular in- 
| creaſe or decreaſe of any rank of numbers by the 

continual addition or ſubtraction of ſome equal num- 
ber. 
SO I, 4, 7, 10, 13, 16, are in Arithmetical Pre. 
greſſion to each other, equally increaſing by the conti. 
nual addition of 3. 

And ſo alſo are 84, 82, 80, 78, regularly decreaſing 
by the continual ſubtraction of 2. 

Some of the moſt conſiderable properties of num- 
bers in Arithmetical Progreſſion are as follow: 

1. That in any — of numbers in Arithmetical be 
Progreſſion, conſiſting of three, or any odd number of 


terms, the double of the middle term will be equal to ſo1 
the ſum of the two extremes, or of any two mean, 
equally diſtant from the ſaid middle term. 
I, 2, 3, 43 (5), 6, 7, B, 9. 1 
ED | | bein 
Thus in the rank above 5, the middle term doubled O 


is 10,=to I-+9, the two extremes, or 2+8, or 
3+7, or 4+6, the ſeveral correſpondent means. 

2. That in any rank of numbers in Arithme/ical MF 
Prograſſion conſiſting of four, or any even number ot M 
terms, the ſum of the two extremes will be equal o and { 
the ſum of the two middle numbers, or of any two der is 
means equally diſtant from the ſaid extremes, 


2, 4» 6, 8, 10, 12, 14, 16. 


Thus in the rank above 2+16, the two extremes 4 
make 18, 8 ＋ 10, the two middle numbers, or 6+1ﬀ e Fog 
or 4+14, the other correſpondent means, drfever 


1.4330 3 


In PPOGRESSION five things are to be 


noted. 
:F T3 


IT. The firſt Term. 

II. The laſt Term. 

III. The number of Terms. 
IV. The equal Difference. 

V. The ſum of all the Terms, 


Any three of which being given, the other two may 
be found; as Mr. Oughtred in his Clawis Mathematicæ, 
Chap.19. Prop. the 6th, exemplifies in 20 propoſitions; 
ſome of the moſt uſeful of which are as follow. 


Z I. 


The laſt term, number of terms, and equal difference 


being given, to find the firſt term: 


Or, the ſecond, third, and fourth given, to find 
the firſt. | 


| RULE. 

Multiply the fourth by the third, made leſs by one, 
and ſubtract the product from the ſecond, the remain- 
der is the anſwer. | 


AMF. 


A man takes out of his pocket, at 6 ſeveral times, 

b ſeveral numbers of ſhillings, every one exceeding 

the former by 6; the laſt was 42, what was the firſt? 

dnfever, 12 5. | 55 
6X5==30, 42 — 30 12 Anſar. 

. 1 P R O- 
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PROPOSITION II. 


The firſt, third, and fourth given, to find the ſe- 
cond. ä 
R. UL E. 


From the product of the fourth, multiplied by the 
third, ſubtract the fourth; the remainder added to the 
firſt, gives the ſecond. 


EXAMPLE. 


What's the laſt number of an Arithmetical Progre/- 
Jon beginning at 4, and continuing, by the increaſe 
of 12 to 18 places? Anfever, 208. 


12X18=2106, 216—12=204, 204+4=208 3 


PROPOSITION III. 


The firſt, ſecond, and fourth given, to find the the 
third. 
RULE. 
Subtract the firſt from the ſecond, and divide the 
remainder by the fourth ; the quotient, with one ad- 
_ gives the third. 


EXAMPLE. 


A traveller went 12 miles the firſt day, and increaſed 
every day's journey by 4 miles, till at laſt he went 64 
miles in one day; how many did he travel! 
Anſever, 14 days. 


6412252, 52-4213, 11814 Anfover, 


PROPOSITION IV. 


The firſt, ſecond, and third given, to find the 3 
R ULI. 


[133] 


l . - 


Subtract the firſt from the ſecond, and divide th 
remainder by the third, made leſs by one, the quotient 
gives the fourth. | 


EXIMPISE. 


The ages of ſeven children increaſe by A 77hweticol 
Progreſſion ; the youngeit is two years old, the eldeſt 
32: what's the common difference of their ages ? 
Anſwer, 5 years. | 


32-2230, 30-=7—1=5 Acer. 


"PROF . 
The firſt, ſecond, and third given, to find the fifth, 


RO 4 


Half the ſum of the ſirſt and ſecond, multiplied by 


the third, produces the fifth, _ | 
1 EXAMPLE. | 
12 perſons give their charity to a poor man in Arizh- 


metical Progre//ion ; the firſt gave 2 pence, the laſt 2 
ſhillings, or 24 pefice : how much did the poor man 


get? Anſewer, 156. pence, or 13 ſhillings, 


2+24= 26, 26 2 13, 13X12=156 Anſwer. 


* 
** r 


1— 
2 


GEOMETRICAL PROGRESSION. 


EoMETRICAL PROGRESSION is the increaſing or 
decreaſing of any rank of numbers by ſome 


equal ratig, that is, by the continual multiplication or 


dvifion of ſome equal number, | 
85 | G '- mn 
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Thus, 2, 4, 8, 16, 32, increaſe in Geometrical Pro. 
gre//ion, by a double rutio, or continual multiplication 
by 2; and 405, 135, 45, 15, 5 decreaſe after the 
ſame manner by a continual diviſion by 3, or by a 
triple ratio. 8 | 

Some of the moſt conſiderable properties of numbers 
in Geometrical Proportion axe as follow : 


1. That in any rank of numbers in Geometrical Pro- | 


grelſion, conſiſting of three, or any odd number of 
terms, the product of the middle term, multiplied by 
itſelf, will be equal to the product of the two ex- 
tremes, or of any two means equally diſtant from the 
ſaid middle term. | 


t 2 (8), 16, 32, 64. 


Thus, in the rank above 8, the middle term ſquared, 
z. c. multiplied by itfelf, is 64=1 X 64, the two ex- 


tremes, or 2 X 32, or 4X 16, the correſpondent means. 


2. That in any rank of numbers in Geometrical Pro- 
gre/fon, conſiſting of four, or any even number of 
terms, the product of the two extremes will be equal 
to the product of the two middle numbers, or of any 
two means equally diſtant from the ſaid extremes. 


2, 45 8, Wh; 32, Ot. 


Thus, in the rank above'2 X64, the two extremes 
produce 1288 X16, the two middle numbers, or to 
4X 32, the other correſpondent means. 


Iz Geometrical Progreſſion the ſame. five things are 1 
be noted as in Arithmetical Progreſſion: 


SO . 
I. The firſt Term. 
II. Tne laſt Term. 
III. The number of Terms. 
IV. The ratio, or equal difference. 
V. The ſum of all the Terms. A 
| | T ott 


àgreer 
metric 


One 
the laſt 
ſecond, 


duſt he 
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Nore, Figures are ſometimes ſet over a rank of geo- 
metrical proportionals, as here-under, and are called 
Indices, or Exponents ; ſerving to ſhew the diſtance of 
any term from unity, or from the firſt term of the 
ſeries. 

8595111 $18 6 
Tant „ „ 4's E 


PROPOSITION I. 
To find any remote termof a Geometrical Progreſton, 
proceeding from unity, whoſe ratio, or common diffe- 


rence is known, without producing all the interme- 
diate terms. Es 


RA LF. 


Find ſome few. of the leading terms, and place over 
them their exponents ; then multiplying the laſt found 
term by itſelf, it will produce a term double thereto ; 
which again multiplied by itſelf, will produce another 
double to the laſt : Thus proceed, till either you pro- 
duce the term ſought, or one a little ſhort of it; which 
may be completed by multiplying it again by that 
term, which ſtands under ſuch exponent as would 
make up the number. "RN 


* 


Or, in other words, obſerve What figures of the ex- 


ponents found added together, would give the ex po- 
nent of the term wanted, and the numbers ſtanding 
under the ſaid exponents, multiplied into each other, 
will produce the term required. 

From whence may be obſerved the col-erence or 


agreement betwixt numbers in arithmetical and geo- 


metrical proportion. 
EXAMPLE. 


One agrees for 14 oranges, to pay only the price of 
the laſt, at a farthing for the firſt, an half-penny the 
ſecond, Ec. ſtill doubling the price for the next, what 


Neri muft he give? 


G 2 Here 


7 i KS 
rene = a) N 


n 
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; Here, ſetting down only the five firſt terms, with 
their exponents, the fourteenth may thus be found, 


| 1 So the term under thoſe exponents 

cing multiplied into each other, give the term an- it 
ſwering. But as the exponent 1 ſtands always over 10 
the ſecond term, ſo the exponent 13 anſwers to the to 


14th term; therefore add only 3 to the two 5's ; and req 
ſo always that exponent muſt be taken, which is one here 
ſhort of the term required; as for 20, 19; for 3o, 29, 


c. which muſt be carefully noted. 


See the work of the foregoing ezample. 185 4 
| 2 ſons 
811 $$ + $ | — 
„ „ 8 30:» 39 . — 
E | | | Set 
xponents. Terms. nents, 

5 | 32 the 5th multiplied by 

5 32 itſelf. ö 

3 $a | Mu! 
275 64 duct b 
13 96 the gth 
Or f 
gives 1024 the 10th, which A the laſt 
multiplied by —8 the 3d Term, term, i 
| EPI itſelf, a 
gives 8192 the 14th. before, 


And ſo many farthings, or 8 J. 10s. 8 d. muſt heſ} 1 


ive at the rate agreed. 50 Ige 
PROPOSITION I. 
To find any remote term of a Geometrical Progreſ- 
fron, not proceeding from unity, whoſe ratio and fri 
term is given, without producing all the intermediate 
terms, | 
7 


RULE 


CD << YE ©» 


p 


ich 


t he 


l r IS TS ” SIT _ \ 
n 1 . 9 TE ET Re x = 
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RULE. 


Set down, as before, ſome few of the leading terms 
with their exponents, and multiply alſo (as in the firſt 
propoſition) the terms under ſuch exponents, as added, 
would make the exponent ſhort by one of the terms 


required; only remember, that every product muſt 


here be divided by the firſt term. 


E XAAMPLE. 


A ſum of money is thus to be divided among 9 per- 
ſons, the 1ſt to have 50 J. the 2d 150 J. and ſo on in 
that proportion, one three times more than the other, 
to the laſt ; what will the laſt have ? | 


Setting down the five firit terms with their expo- 
nents, thus, 3 


S n 93 
50 150 450 1350 4050 
Multiply the laſt term by itſelf, .and divide the pro- 
duct by 50, the firſt term, the quotient will be 328050 
the gth term required, anſwering to the 8th exponent. 
Or ſetting down but the three firſt terms, multiply 
the laſt by itſelf, and divide the product by the 1ſt 
term, it quotes the 5th ; which again multiplied by 
itſelf, and divided by the firſt, will quote the gth, as 
before. Sce the work. | 


„ 450 4050 

50 150 450 450 4050 
22500 202500 
1800 162000 


5'0)20250'o{ 5[0)164250[of 


4050 328050 
Anſwer, 328050 J. for the gth perſon, 
G 3 P R O- 
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PROPOSITION III. 


Having the firſt term, the common exceſs, and the 
number of places given, to find the total ſum of the 
whole progreſſion. | 


RULE. 


Having found the laſt term by the foregoing rules, 
ſubtract from it the firſt, and divide the remainder by 
the common excefs, made leſs by one; the quotient 
is the ſum of all, except the laſt ; to which that being 
alſo added, gives the total required. | 
Noe, If the ratio be double, that is, if the common 
exceſs be 2, the difference between the leaſt and the 
eateſt term, added to the greateſt, gives the total 


um. 812 
If the ratio be triple, ; the difference muſt be added; 
if quadruple, 3, Oc. 8 


EXAMPLES. 


1/7. A coffee-man, upon the figning of the laſt peace, 
for 50 guineas down, agreed to pay the firſt day one 
a coffee - Berry, the ſecond two, the third four, and fo 
on, to double the quantity every day, till the ſame 
was proclaimed; what number of berries would it 
amount to, ſuppoſing the time Co days: and what 
would their value be, ſuppoſing 1000 berries to the 
pound, and the pound to be fold at 5 5? 


See the work. 


/ 
odor 
I 
Bay: E 4 28; 


ie 3” 


512 the toth dey. 


| 6 
3 ; 
8 2 Ly 
256 
BE... 
5, — 
y 3072 
nt Jv 
1g 8192 
2 
on 
638 
10384 
al 8 
65536 
i; 131072 
b 9152 
99304 
r0334 
208435456 
e, — 
Ap 536870912 the 
b : 530870912 
n 1073741824 
p 1973741824. 
at 530870912 
l 4831838208 
37580963840 
4294967296 
3221225472 
1610612736 
2984354560 


288230376151711744 
2 


ſ / | 
10 115292 
I 
” 55. 4 2882303 


57646075 2303423488 the 60th day. 


504606840 
701517111. 


the 1 57h day. 


39th day. 


1975 Tot. number of berries, 


I Os. their val. at 575. per Th 


G 4 


3 A 2. 
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Ex. 2. A Grazier offers 40 oxen for a farthing a 
head, and treble it throughout ; to what ſum will it 
amount ? 


See the work. 


Oren. Farthings. 


I 1 1162261467 
2 3 x 1162261467 
mon ESRI 
4——27 8135830269 
5—81 6973568802 
31 4649045868 
— 1162261467 
81 | 6973568802 
648 22324522934 
ne | 2 
I 13 $V0S02 
. 3 Fa) os 
— . 
19683 10thOx. -- 
19683 135085 1717672992089 
5919 8 270 e | 
157464 . 4052555153018976267 40th Ox. 
118098 i | 
177147 60788327295 28464400 Tot. Far. 
19683 Or, 
———— 633211742659 2150. 8s. 4d. 
387420489 
3 


2 192261467 the 20th Ox. 
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CHAP. VIIL 
Of VVLGAR FRACTIONS. 


A FracT1on is a part or parts of an unit, and writ- 
ten with two figures, with a line drawn between 
them, as 2, 7, 9, each of which rcally ſtands for the 
quotient of a diviſion made of the upper figure divided 
by the lower; ſo that if the upper figure can be mul- 
tiply'd into any number which the unit is equal to in 


known parts, and that product divided by the lower 


fgure, the quotient will give the number of thoſe parts 


equal to the fraction. 
As 1 = 20. fis. 
Or, | 
1s. = 124. 5s. =3{d = d. 
The figure under the line js call'd the denominator, 
becauſe it gives name to the fraction, and alſo ſhews 
into what parts the unit is broken ; and that above, 


the nuz:2r ator, becauſe it tells how many of ſuch parts 


are meant by the fraction. Thus the fraction 5 fhews 


that the unit is divided into 4 parts, and that 3 of thoſe 


parts are thereby expreſs'd. | 

1. Therefore, if the numerator and denominator of 
a fraction ſhould be equal, as $, 5, the value of ſuch 
fraction would be exactly an unit or integer; for, by 
the definition above, the denominator ſhews into how 
many parts the unit is broke; and the numerator ex- 
preſſes how many of thoſe parts are meant by the frac- 
tion: So that, in the fraction #, the d&rominator de- 


claring the unit to be broke into 4 parts, and the a- 


nerator expreſſing 4, that is, all of thoſe parts, it is 
lain the ſaid fraction is equal to an unit or whole num- 
er; becauſe the ſum of all the parts muſt be equal to 
the whole. From which obſervation it is alſo plain, 
that ſo often as the A nominator is contain'd in the 2. 


nerator, ſo many whole numbers or units are contain d 


tC in 


Fl 
$ 
1 
i 
©} 
4 
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in ſuch a fraction. And this may ſerve as a reaſon 


for the operation of the 1, 2d and 3d ſorts of Re- 
duction. 5 „ | 


2. As all proper fractions may be ſuppoſed to ariſe 
from the remainders of diviſions, when the diviſor can 
no longer meaſure the dividend; ſo every fraction may 
be look'd upon as the two given terms of a diviſion ; 
the 7umerator as the dividend, and the denonynator as 
the diviſor, according to the latter part of the charac- 
ter, page 128, to ſigniſy diviſion; from whence it ap- 
pears, that if the aumerator and denominator of a frac- 

tion be either multiply d or divided both by the ſame 
number, the products or quotients will ſtill remain in 
the ſame proportion, and the new fraction ſo ariſing be 
of the ſame value with that given. Thus the numerator 
and denominator of the fracton 5, multiplied by 2, will 
produce ?; or, divided by 2, will quote 3; all which 
fractions are of the ſame value; 4 bearing the ſame 
proportion to 8, and 1 to 2, as 2 does to 4. And 
trom hence may appear the reaſon of the 5th and Gth 
forts of Reduction. | Eat 


Of: Vulgar Fractions there are four ſorts, viz. 


12. A proper; whoſe zumerator is leſs than its deno- 
minator, as 2, 3, 3, Ac. | 

2d, An improper ;, whoſe namerator is equal to, or 
greater than, its dexominator, as 5, 2, Oc. 

34. A compound, or fraction of a fraction; known 
by the word , as 4 of ;. Oc. | 

4th. That which is join'd with a whole number, as 
54, 33, Sc. call'd a ai d number. 


Before fractions can be either added or ſubtract- 
ed, they muſt be reduced into one denomination, that 
is, each to haye the fame denom nator; and therefore, 
before we proceed to thoſe rules, we muſt learn Re- 

n. 2 * | 


REvDvcriou 


— hg 
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RevpucrTion of FRACTION, 


JN Radudtion of Fractions ws are ferencyariet es. 


Fir/t, To reduce a whole number into an in de- | 
fraction; which is done by placing 1 


Hator. 


7x 
oY 
"KY 
1 
BY.” 
3 
+ 
% 
3 


EXAMPLES. 


Reduce 4 to a Fraction, facit +: 
or 18, — facit 1. 


But if you would aſſign it any other denominator, 
multiply the whole number by the denominator als 
ſign'd, and place the product tor a umerator over the 
align d denominator. 


0 an Er ae 
Lo =S<.- — 3 r — 


EXAMPLES. 


Mee 12 to a fraction, whole denominator let be 8. 
32 facit 22, 


Or if 6 were to be made a fraction, and its deno- 
minator to be 7, it would become 4 

For the reaſon of this rule conkider the foregoing 
remarks. 


 Socond, To reduce a mix'd number into an impro- 
35 per One. 

Multiply the integral parts of the number by tte 
denominator of the fraction given, and take in the nu- 


d. merator ; the product place for a new numerator over 
hat the denominator given. 

re, | 

Ne- 


0 0 6 EXAM. 
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EXAMPLES. 


Reduce e to an improper fraction, facit 25. 
3 4 


16 


So 121 reduc'd to an improper fraction, will be J. 


The reaſon of this rule is the ſame as the foregoing, 
there being no difference in the operation, but the 
taking in the given zumerator. 


Third, To reduce an improper fraction into its 
equivalent whole or mix'd number. | 


R UI E. 


Divide the numerator by the denominator, the quo- 
tient gives the whole number contain'd : But if any 


thing remains, (as in the ad example) it muſt be plac'd. 


as a new numerator over the given denominator. 


EXAMPLES. 


Reduce Az to its equivalent whole number. 
8) 32(4 fact. 


ee eee eee, 


O 


Reduce 43 6)45(7 3; facit. 
42 
3 . 
This being only the reverſe of the foregoing rule, 
the ſame reaſon ſtill holds. 


= | Faurth, 
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Fourth, To reduce a compound fraction to a ſingle 
one, i. e. a fraction of a faction, to a fraction of an 
unit, which is the multiplication of them into one an- 


other. 
| XUL 


Multiply all the zumerators together for a nunieravor, 
and all the denominators for a denominator, the fraction 
thus form'd is the product. | 


EXAMPLES. 
Reduce 4 of + to a ſingle fraction, ſacit 22. 
Reduce 4 of f of 7 to a ſingle fraction, facit 352, 


See the Work 4 5 | 
| 6 8 
24 40 
7 9 
168 360 


So alſo 4 of 18 is 23. 
The reaſon of this operation will beſt appear by re- 


preſenting the unit by a line, which, according to the 


firſt example, muſt be ſuppos'd to be divided into 4 
parts, and each of thoſe parts again into 3 ſmaller parts; 
thus, 


RNS | 
Then, as & of the unit will denote 1 ſpace between 
the larger diviſions, ſo of that fourth mull ſignify only 
2 ſpaces of the leſſer diviſions; conſequently, if I would 
expreſs what part of the whole line 3 of + is, it will 
plainly appear to be :: or, had the compound fraction 
been 5 of 4, the ſingle fraction equal to it had been 


1 . This ſhews, that rs Ang, a fraction or any 


quantity by a proper fraction decreaſes it in the ſame 
proportion as ſuch proper fraction is leſs than a unit. 
Fifth, To reduce a fraction into its lowelt terms. 


* U | ND 
Divide the numerator and denominator by any bare, 


i * 
. — — 


1461 
ſo that nothing may remain, and the quotients will be di 
a new fraction of the ſame value with that given. 
The rule generally given for finding the greateſt 
common meaſure, or number, to divide your given 
fraction by, is this: | | 
Divide the denominator by the rumcrator, and the 
nemerator by the remainder, if any: ſo continuing ig | 
make the laſt diviſor the dividend, and the remainder | 
the diviſor, till nothing remains, the laſt diviſor wil 
be the greateſt common meaſure, or number, by which 
you can divide your fraction. 5 


an 


EXAMPEE. 


What is the greateſt common meaſure by which f, 
can be divided? | 


208)684(3 
624 
Ga 
180 
| *28)00(3 
50 
Auer, dad 3 
28 88 
1 ſecor 
0 d nun 
Fo 


209 then, being divided by 4. gives 17, Which ate 
its loweſt terms. 5 5 ; 
Aut this way of finding the common meaſure is too Sia 
tedious, often making more work than it ſaves. Ob- rent e 
ſerve therefore theſe more practical directions. | 
If you cannot at once diſcover the greateſt number 
you may divide by, if both your numerator and di- 
minator are even numbers, you may always halve them, WM .. 
and often that way reduce your fraction to adv mw given 
MEE = jus | 


* 


Thus the fraftion given in the foregoing example, | | 
divided twice by 2, gives, as before, Tyr. | 1 


2098104 $2 - 
2 5840322777, 


and 13% may be reduced, by continual halving, to 3, 


3 5 . 3 ? 6148124 613 
1 : 2 39 3\5 381144172 [36 17819, 
Alſo, when both vour »umerator and denominator 
have cyphers on the right hand, you may abbreviate 
the fraction, by ftriking off an equal number from 


both. 
| 8 
| Thus glg, or $28. 
Or, if the right hand figures of your gzumerator and 4 
denominator are both fives, or one a five, and the other 15H 


a cypher, (as the remainder of the lait example) you 1 
may always divide them by 5, | | 14 


25 divided by 5. 


equal to 5358. 


Thus 5 
is 28 K, 
| 2217 2 5 
So alſo is 355 reduced to 35. 


Thus, in the Rule of Three, we abbreviate our ſtate- 1.8 
ings by the ſame rule, and on the ſame reaſon; for the |. 
ſecond and third numbers multiply'd together, are as uw 
a numcrator to the firſk number, their denominator. 1. 

1 For the reaſon of this rule, ſee the ſecond remark. 
8 Sixth, to reduce ſeveral fractions given with diffe- 
Ob- rent denominators to have a common denominator. 
mber RULE. 

dent” 


then, WM -, Multiply. each of the given aumerators into all the 
cage. MY given denominators, except its Own ; and. the ſexeral 
Thus | 4 products 


| 
| 
| 
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products will be ſo many new aumerators, whoſe com- 


mon denominator muſt be the product of all the given 
denominators nuultiply'd together. | 


EXAMPLES. 


Reduce 2, 3, and x3 to have a common denominator, 


, 'To do which, 

Firſt, The numerator 3 muſt be 
multiply'd by the denominator: 8 
and 10, which will produce 240. "© 
Secondly, the numerator 5, multi- 
ply'd by the denominator; 4and 10, 
will produce 200. ” | 

Thirdly, The numerator 6, multi- 
ply'd by the denominators 4 and 8, 
will produce 192. 


Nea numerators. 


Then the three denominators 4, 8, 10, multiply'd to- | 


gether, will give 320 for a common denominator. 


See the work. 
1/ Numb. 2d Numb. 34 Numb. - Denomie. 
3 5 6 Ws, 
8 + + 8 
24 20 24 32 
10 10 9 10 
240 200 192 320 
168. 318 858 


80 , $, N, and 1, reduced to have a common 
1 zin 7200 400 800 $640 

Denominator will be 14488, 14488, 12488, 14485. 

1 3 4 & 4 : See 


p n n 1 $ WS. Wat a” q TY 1 Te 
: r J ETECST SY ELLER : 
WR STE, CY TIES 1 8 Ee SO 


2 


N 


ce 
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See the work. 


1f Num. 2d Num. 3d Num. 4th Num. Dems. 
OR | FE 4 2 * 
8 10 10 10 35 

40 30 40 90 80 

12 12 8 8 12 
480 360 320 720 960 
15 15 15 bz 15 
7200 5400 4800 8640 14400 


manner. _ | 


'The foregoing is the common Rule for reducing ſe- 
veral fractions with different denominators, to have a 
common denominator, but as, by abbreviation fracti- 
ons are often reduc'd into much lower terms, than 
they are at firſt given; ſo here, a common denomi- 


nator may ſometimes be found much ſmaller than that 


ariſing by the preceding method in the following 
.- KV ak 
Having firſt, by the fifth ſort of Reduction, reduc'd 


all your given fractions to their loweſt terms, cancel 


or ſtrike out all ſuch of the Jenominators as are aliquot 


parts of others; then drawing a line under all the de- 
minators, if two or more can be divided by any num- 
ber, ſo that nothing may remain, divide by ſuch num- 
ber ; and place the quotients under the line, and with 
them, in their proper places, all ſuch of the denomi- 
nators as would not admit of ſuch diviſion. If any of 
the ſaid quotients or denominators ſo brought down, 
are capable of further abbreviation, draw another line, 
and proceed as before, ſo continuing as low as poſ- 
fible; then multiply continually, one into another, 
the ſeveral diviſors, and the quotients arifing, (with 
the remaining denominators if any) under the laſt line, 


and their product will be the leaſt common denominator. 
| The 


1430 
The new numeratert to which may be found, by di- 
viding the {aid common denominatar by each given 4e. 
nomi nator, and multiplying the quotients by their re. 
„„ | 


EXAMPLE. 


Reduce 4 5 * to have the leaſt common deno- 
minator 2 | 


| 30 25 
Anlauer, 40 48 


The common denominator 40 is thus produced, 

Firft, The denaminator 4 being an aliguot part of 8, 
is cancelled, then the denorunators 8 and 10 axe divided 
by 2. Laſih, The diviſor 2X4X5=40. 

The reaſon of this ſixth ſort of reduction 3s evident 
from the zd of the preceding remarks ; for as both 
the aumerator and denominator of each given fraction 
are equally multiply'd by all the other denowinator:, 
conſequently the new fractions thence ariſing, muſt be 
equal to the fractions gixen. 


Sewenth, To value a fraction, or reduce it to the 


known parts of an integer. 


X UL E. 


Multiply the numerator by the next inferior deno- 


mination, and divide the product by the denominator; 
the quotient ſhews the parts ſought, and the remainder 
becomes a new xumerator to the given denominator ; 
which muſt ſill be valued by the ſame rule, proce-d- 
ing till you have brought it into the leaſt known parts 
of the integer. | 


EXAMPLY 


i» 


1 . 
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EXAMPLES. 
1}, What's the value of 3 of a pound ſterling ? 


b 3 

20 

: 5)60 
12 Shillings, 


24. What's the value of 34. What hundreds, quar- 
4 of a pound ſterling? ters, and pounds, are con- 
tained in 5} of a ton? 


13 
20 53 
— . . rt. 80 
49026005 3 2 15 — C. or. . 
ure 90% 1060111 1 287 
12 * 120 
49) 180(3 | . > a6 - 
a 1 
33 4 | Hanes 
„„ 8 .94)104(1 
— "Ii 
9)132(2 28 
34 94)280(2z 
92 


There will be no difficulty in accounting for this 
rule, if we conſider but the particular worlcing of any 


one example: Fhus in the firſt, + of a pound ſterling 
are given to be valued: Now as 20 5. makes a pound, 
ſo conſequently any part of a pound muſt be 20 times 
as _ a part of a ſhilling : Therefore + of a pound 
make 27 of a ſhilling ; which being an improper frac- 


a tion 


| 
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tion its aumerator is divided by its denominator, to 
find the units or whole numbers (which in this caſe 
muſt be ſhillings) contain'd in it; according to the 
directions of the 3d ſort of Reduction. 
By this rule are remainders of ſtatings in the Rule 
of Three, &c. valued. See page 25. 


— 


AD DITION of FRACTIONS. 


HEN the given fractions are parts of one com. 
mon denominator, all you have to do is, to add 
the numerators together and place the ſum for a new 


numerator over the given common denominator; thus 


Z, + and z added together, make + equal to 15. 


But when amongſt. the given fractions there are ei- 


ther compound ones or ſingle with different denomi- 
nators, they muſt be prepared by reduction, before 


they can be added, 


EXAMPLES. 
: 1/. What's the ſum of 3, 3, and 7 


According to the ſixth ſort of reduction the given 
fractions being reduced to a common denominator 
they will be 232, 443, 353, the numerators of which 
being added, the ſum is 382 equal to 1 584. 


2d. Add 4 of 4, and 18 of Fand 5 together. 


Reduce the compound fractions to ſingle ones, by 
the fourth rule of reduction; and inſtead of + of 4, and 
19 of 5, you will have 42 and 54, to add to your 5; 
all which firgle fractions being reduced, firſt into their 


| loweſt terms, and then to a common denominator, they 


will be 1118, 1123 and +722; which added, make 
1728, equal to 1 7738. 


| 34. 


At 


34. Add 4 f and 34 and 7 together. 
When mix'd numbers are given to be added, reduce 


only their fractional alor to one denominator, and add |! 
their ſum to the total of the whole numbers. | 


mmm ts 
09 ang — 7 


15 1 it 4 42 
I an Wor. - 
24 
| 80 
facit 7 


More EXAMPLES. 


Add 8 J. Z and 3/. 18 2 and 2 „ 
Facit 13 L 54 


What's the ſum of + of 5, and 4 J. 2 and I's 2 
Anſwer, 5 J. zi. 


SUBTRACTIONof FRACTIONS. 


Ubtraion of Fractions is alſo nothing (after the 
given fractions are prepared by reduction) but tak- 
ing one zumerator from the other. 


* EXAMPLES. „ 2 
4 1 5 
F iſt. From | take 27 4 | AY 
eir | 16 © | | 
ey | 2 | 1 
ke | prepared I 5. 57 Remainder, : 


x $0 n LJ o 2 
- Ts TOR 5 2 «SQ , So 
8 r OO 
GC Pal ge EAA 


* 

| i L 

n " 4 pP 

Ly * 

P I ” * 7 . 
. 6 1 * : ES ” . * 2 1 » Sc 
* 7 # * 1. &* w# 
* — 4 


Sf «+ > mn N 


2d. From 5 5 take 18. 


.. Firft; The mix'd number 2 Being reduced to the 


improper trattion , by the ſecond rule of reduction 


proceed as before. 


From I take 187 or prepar d. 

y From & take 46 Remains 24d or 4 33. 

Or without reducing the mix'd number to an im- 
proper fraction, make only the fractiohal parts of one 
denomination, and you will then have 37 to take from 
22; which becauſe you cannot do, you muſt borrow 
an unit, z.e. 53; then, 57 from 38, there will remain 
a2 ; to which adding the 3, the remainder will then 
be 33; and the unit borrowed. heing dedacted from 
the whole number 5, there will remain in all 4 36, as 
before. 1 

; More EAA MP L E S. 
From 5 I. & take 43 of 5 Re. 5 l. F. 
From 2? take + of +5 Rem 428. 


— 


MurTiPLICATION of FRACTIONS, 
F the numbers given are whole, or mixed, they muſt 

firſt be brought into improper fractions; or if they 
are compound fractions, they muſt be reduced to fingle 
ones, or taken as part of tlie fiactioũis to be multiphed 
together; but if the numbers given are either proper 
or improper ſingle fractions; Fou'haveonly to multiply 
the two given AumMmerarars together for a neW numeratsr, 
and the given denominators for a denominator. Tue 
reaſon of which is clear, fi om the explanation of the 
fourth ſort of reduction, which is this rule itſelf. 


EXAMPLES 


Lee 


FI» n * p 
r CO 


n . is 0 5 a £247 
8 1 1 in „ E ks 4 TA» 
F.... ͤ So St 0s 


LES RET: — 


impre 
the w 
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' BXAMPLES. 
17. Multäply g by 3, facit 14, or by abbreviation Z. 
3 Multiply 2 by 7, facit 12, or $. 


24. Multiply 4 by 3. 4 by the firſt ſort of reduction, 
reduced to a fraction, is +; which multiply'd by 2, 
makes L, or 1 3. yy 


e 4th. Multiply 7 r by 8 3. Theſe mix'd numbers re- 
n Wl duced by the 2d rule of reduction to improper fractions, 
make +; and 2}; which multiply'd together, make 
in 222, or 65. 

It may here be required to ſhew how mix'd numbers 
may be multiplied together without reducing them to 
improper fractions, which in many caſes may ſhorten 
the Work. 


Suppoſe it, as in the laſt example, required to multi- 
| Ply 7 2 by 8 3. 


Firſt, 8 times 7 or (z of 8 is 4, without any 7 
. faction remaining, which carried to (8 times 8 

7) 56 makes 60 to be ſet down as in multipli- — 
ik cation of integers ; now to multiply by 3, we 60 


HB; 


ey may firſt take 5 of. 7 2, thus, + of 7 is 2, and 2 
W | remains, Which makes + up 2, and 3 of f is 
plied 1 ſo 2 f twice ſet down, and added to the bo, — 
oper make up che product 65, as before. 65 
tiph) | | 5 A 
„4e, 

The 

f che 

Again, 


E 8. 


Pa 3 EDA EE utes Ar 


that makes the + up 2, the half of 4 is 3; now 
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Again, ſuppoſe it required to multiply 3 & by 3. f 
Firſ, 3 times 2 is (2) 2 f. I ſet down the 


4, and carry the 2 to (3 times 3) 9, which 
makes 11 to be ſet down as an integer ; now 


VI UI 


{wo {ws 


| 
= 


3 of 3 + may be taken as in the rule of Prac- 11 {| 
tice, firſt the half of it, and then the half of 15 Wl tip! 
that half, as the + of 3 is 1, and 1 remains, *: nate 


| 


half of 14 is 43. Theſe fractions are eaſily 
reduced, and added up with the integers. 


— 
1 
Of 


Let it be required to multiply 892 ri by 78 3. 


Firft, 8 times 892 is 7136, and 70 times 892 „ 1 
892 is 62440; then taking the F of 892 7843 : 
by ſeveral parts as in Practice, thus, half 
892 is 446, half of 446 is 223, and half of 7136 30 
223 is 111 2; now for the 11 of 78 3, 6244 Ned 
firſt 3 times 78 4 is 2365, which divided 446 
by 11, quotes 21 #4, and theſe added is 223 47 
the product, as ſhewn at the fide. 111 „ „. 

| | 2 oth 
70378 „le 

| Þ | 6:4, 

. More EXAMPLES. | 

| : F 5 5 8 The 
Multiply 93 by z, facit 3 5. rided by 
Multiply 2 by 8, t e product Is 7. erery ff. 


i : 8 : dirided 

This laſt example 8 to clear up the reaſon giveth... 

for the rule in Diviſion, by ſhewing that multiplying ed by ti 

fraction by its denominator takes it away, and makeitoſ. $$ 

the numerator a whole number, lication 
or b 

r by th 

vill be th 

D1v15104", and be 


3 
* '. T =, n 1 of KL Tory Rong * 
4 5 = 8 A * _ 8 1 FBR . "Fs TE 2 2 | 
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DIVISION F FRACTIONS. 


WHEN you have made the ſame preparation of 


. 

L your number as directed in Multiplication, mul- 
: WH tiply the numerator of your dividend by the denomi- 
5 ator of your diviſor, for a numerator ; and the nu- 
- WH nerator of your diviſor by the denominator of your 
2 Wh dividend, for a denominaror ; the fraction thus form'd 


is the quotient. | 
EXAMPLES. 
f. Divide 7 by , facit $5, or 2 27. 
zd. Divide 3; by 3, facit 2g, or 2 5. 


34. Divide 7 by 4, prepared by the firſt rule of 
Reduction, it will be? by 4; facts, or 9 3. 


4th. Divide 4 4 by 2 #, by the 2d rule, it is 2 by 

15, Which divided gives 35. or 1 3+, 
oth. Divide 2 of 5 by g, of g, reduced by the 4th 
' 2 2 WP 28 g 


, 1171 * 2 EY . 8 
65. Divide 9 2 by 3 of 1. facit 412, 31 2. 


The reaſon for this rule is, that the numerator di- 
nided by the denominator is the expreſs quantity of 
every fraction; therefore when one fraction is to be 
divided by another, we take the numerators as the 
wmber given, which mult be cleared from being divi- 
led by their denominators, that is, we muſt take away 
loſe diviſors, according to the lat example in Multi- 
lication; which is done by multiplying each numera- 
or by the others denominator, the products whereof 
vill be the numbers or numerators, cleared for diviſi- 
u, and both thereby increaſed in the ſame proportion. 

* Suppoſe 


given 
ying 
makes 


1510 


r 


1 
| 
| 
| 
| 


7 

'Y 
4 
4 

bl 
i4 
i 
it] 
! 
| 
$ # 
4 
| 
nt 
' 
= 
. 3 
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7191662213 Suppoſe 3 to be divided by , as at the | 
2/44 = ſide, here 3 is to be divided by 1; by the 
fractions + and 3, are the quotients of 3 divided by 4, 
and of 1 divided by 2 ; therefore, to cleareach from be. | 
ing quotients, and to increaſe them in a like proporti. 


on, we multiply 3 by 2, and 1 by 4; which is re- . 
ally multiplying both the given fractions by 8, and 
produces & equal to 13. | 
This ſhews, that when a fraction, or any quantity, 
is divided by a proper fraction, the quotient muſt be 
greater than the dividend, in the ſame proportion as 
the diviſor is leſs than an unit. t. 
If a mixed number is given to be divided by a whole 
number, the integral part of the dividend may firſt be | 
divided ; and, if any thing remains, multiply it by th 
the denominator of the fraction, and add the nume- pr 
rator of the product for a numerator of the fractional Va 
part of the quotient, and place the product of the di. 57 
viſor ſo multiplied for a denominator ; but, if ſuch 
numerator is greater than the denominator, the excels at 
is to be the numerator, and 1 added to the integral 
part of the quotient, | 
| the, 
The DIRECT ROLE of TRHREI 
I 
N 1 
r 
VULGAR FRACTIONS. | 5 
| and 
| £ | the; 
AFter the numbers re prepared by reduction, ſi the { 
and wcrk the queſtion by the rules given in wu duct 
numbers. the : 
laſt & 


E AA 
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| EXAMPLES. 

e. 1/7. What will I a pound of ſnuff coſt, if 22 Ib. 
- of the ſame come to 7 J. 37 | 

nd | 15. / |. 


If 22 2 oft 75 Js aubat will *? 


Prepared by the 2d rule of reduction, it will ſtand 
n+ -- | 


89 22 * 
2 s Ti o 0 2 


then the ſecond and third numbers multiplied together 
produce *z ; which divided by £2, gives ; which 
valu'd by the 7th rule of reduction, is 35. 34. 2 gu. 
74. t | 

ak Bought 87 gallons and an 3 of brandy for 40 /. 
at the ſame rate, what would x a gallon coft? 


Gall. J. Gall. 
87 coſt 40, what will z? 
prepared a 47 — 
F A 5. cf. guns: - 
then d x1. 212118211, or 4 6 35 


Another R U L 7 


When your queſtion is ſtated, and your numbers 
prepared, multiply the denominator of the firſt number 
and the numerators of the ſecond and third continually, 
and place the product for a numerator. Then multiply 
the numerator of the firſt number and the denominator of 
the ſecond and third continually, and place the pro- 
duct for its denominator; the new fraction ſo found. is 
the anſyer of the queſtion, Take the ſtating of the 
laſt queſtion for an | | | 


H 2 > 8 X#M 


EOF ip —wa <4 
RES 9 TEC = 
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EXAMPLE. 
Vu 49, 2 facit 228. 


For 2, the denominator of the firſt number, multi- 
ply'd 40 and 1, the aumerators of the ſecond and 
third numbers, 1s 80. 

And 175, the numerator of the firſt, multiply'd by 
1 and 2, the denominators of the ſecond and third, is 
' 350. Theſe products, placed fraftionwiſe, make 3355, 


H 


as before. A 
34. What will 82 C. of ſugar come to, if 4 of 5 of the 7 
a C. coſts ;2 of a pound Sterling? | dino 
| | and 
C. J. C. and 
Ii coſt 18, what will 82.? | nd, 
| R II. - | both 
Facit , or 262 l. 8 5. | | 
More E XAMPLES. 
7 


| | 0 
What will 4 of an ounce of ſnuff coſt, if the fb. M364 
comes to 8 5. 3? | | 


Anſever, 1 d. 2 qua. 1. 
At 1 J. 4 fer ounce, what will 5 C. + come to? 


; | So a 
Anſwer 61 /, LE . and ſec 


multipl. 

And 

cond, 
wo | ther , Pr 
Theſe 

before, 


Th 
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The INDIRECT RULEZ of THREE 
IN. 
VULGAR FRACTIONS. 


E RE alſo you have only to obſerve the dirc&i- 
ons given in whole numbers : 


- Or this RULE 


After the numbers” are ſtated and 1 multiply 
the numerators of the firſt and ſecond numbers and the 
daomi nator of the third continually for a numerator ; 
and the denominators of the firſt and ſecond numbers, 
and the zumerator of the third continually for a de- 
nominator; the fraction ſo found is the un. See 
both ways in the example. | 


EXAMPLE. 


How many yards of ſtuff, Z yard wide, are equal to 
36x yards of + wide ? 


77 364 8 
Prepared 1. . 244 2 
to? i =, ili, or 545. 


So alſo 3, 145, and 2, the numerator of the firſt 
and ſecond numbers, and the denominator of the third, 
multiplied together, is 870. 

And 4, 4, and 1, the denominators of the firſt and 
ſecond, and numerator of the third, multiplied toge- 
ther, produce 16. | 

Theſe numbers, fractionally placed, make <7?, as 
before. 

K 3 ATore 


Thi 
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More EXAMPLES. 


If A. lends B. 35 J. 4 for6 months 3, how long 
may he keep 10 J. x of B's, to requite himſelf? 


Anſæuer, 22 months, 753. 


If 4. keeps 100 J. 3 of B's 4 months 1, what ſum 
muſt A. lend B. for 2 years 5 to requite him ? 
| Anfwer, 14 J. 558 


* 4 


The Compound RuLE of Tyres 
VULGAR FRACTIONS, 


T © the Rules before given page 42, let it be ob- 
ſerved, that where any of the terms given is 4 
fraction (or a mixed number, which muſt be put down 
as an improper fraction) in the operation, the denomi- 
nator will be a factor contrary to the numerator; and 
when an equation is made for the quotient Q, where 
the ſeveral factors of the dividend are put as a nu- 
merator, and the ſeveral factors of the diviſor as a de- 
nominator ; then whatever factors in each are alike, 
they may be ſtruck out, and for thoſe equally diviſable 
take their quotients, whereby the operation will fre- 
quently be very much ſhortned. | 


EXAM 
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EXAMPLE. 


If 264 men, in 5 4 days working 10 hours each, 
ug a trench 234 3 yards long, 3 4 wide, and z f deep; 
in how many days working, 9 3 hours each, will 25 


nen dig a trench 3374 yards long, 4 + wide, and 
; i deep? | 


men. days. hours. long. aide. deep. 
If 264 ——E3 21 293 1 1 


2 
c— Fu — 


5 
4+ 
13 

3 


* $- 


Here as in Ex. 5. page 45, the trenches are the 
produced terms, and the men, days and hours the 
producing ; therefore 


Q=N255! ZXI GX204X23X21X4X3x4x8 __ 27x21 
JO4Xl5X23X 25X39X 4X2X2X3X4 4 


=I=141 4 days, 


4 N. 


ARITHMETIC | 


0-3 


ſ 
* \ 


* 


%% WAL f m 


HIS part of Arithmetic is very compendi- 

ous and eaſy in operation, and there fore very 

uſeful, eſpecially in calculations of Intereſt, 
valuing annuities, &c. But, by reaſon ſome fradti. 
ons cannot be exactly expreſſed by decimal parts, it 
; may not always be convenient to work with them, 
# Mr Cunn hath, in his late treatiſe on fractions, very 
| curiouſly ſhewn how they may be uſed with leaſt loſs; 
4 but, ſince ſuch exactneſs deſtroys the brevity, I can- 
1} not but think, where great perfection is required, yul- 
ii gar fractions preferable. 
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Of NUMERA TION, ADDITION, SUBTRAC- 
Tion, MuLTiPLICATION, and Divi- 
SON of DECIMAL FRACTIONS. 


NUMERATION. 


N Deciwmar Fractions, the figures expreſſed 


with a point or comma prefixed is the numerator, 
and 1 with as many cyphers as the numerator hath 
places is always the denominator, and therefore known 
without being ſet down; thus, „5 ſtands for +5, 25 


for 188, ,123 for 18838, Sc. wherein we imagine- 


the integer or unit (whether it be time, coin, weight, 
meaſure, &c. as a year, a pound ſterling, a pound 
weight, a buſhel, a yard, a foot, Qc.) to be divided 
into 10, 100, 1000, c. equal parts at pleaſure ;. 
for dividing it firſt into ro equal parts, and then each 


of thoſe into 10 lefſer equal parts, will divide the 


unit into Loo equal parts ; and if again we divide each 
of thoſe hundredths into 10 equal parts, the unit will 
be divided into 1000 equal parts, and ſo on infinitely. 

The different value of the ſeveral. places will more 
plainly appear from their explication under the follow- 


ing number. 


Integral Parts. Fraction Parts. 
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From whence it is evident, 


That as the ſignificant figures or parts in the whole 
numbers increaſe by a tenfold proportion towards the 
left hand from the units place; ſo, in Decimal Frac- 
tions, they decreaſe in the ſame proportion towards 
the right; therefore cy phers at the left-hand in a de- 
eimal fraction decreaſe the value in a tenfold pro- 
portion, by removing thoſe ſignificant figures farther 
from the unit's place. 


„z is five tenth parts = 45 = Þ 
Thus 4 ,o5 is five hundredths u 2G 
005 is five thouſandths = +6g5&=z55 


of an 
unit. 


* But cyphers at the right-hand of a decimal fraction 
alter not its value, becauſe the places of the ſignificant 
figures thereof are not thereby changed; for ,5 ,5o 
Foo, fc. are each 18 of an unit, the 5 in each be- 
ing - the firſt place of fractions, wiz. the place of 
tenths. 

Theſe things underſtood, the reſt is eaſy. 


ADDITION. 


PAVING ſet down your propoſed numbers, units 

under units, and fraction places under places of 

like value, add them as if they were all whole numbers, 

ſeparating ſo many fractional places in the total, as 
were in that given number which had the moſt. 
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EX MPLRES. 


Add 5,42, 3b, 583, 421,06, and, 8345 together. 
Theſe numbers, 8-42 
rightly placed, 38 ,583 
a tand thus: 421 ,06 
8345 


— — 


Total, 465 „8975 


LL: . 
What's the ſum of 4,06, 21,734, and 523, 8642 
21,734 
4,00 


Anſwer, 549,05821. 


— 


L II 


SUBTRACTION, 


HAVING placed the numbers as directed in 
addition, work ſtill as if they were all whole 


numbers. 


EXAMPLES. 
J. J. 
From 839, 38275 take 10, 49561 
10, 49561 


828 88714 Remainder. 
Yards. Yards. 


Take 23,279 from 451,15842 
235279 


Remains, 427, 87942 
H 6 Murri- 
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MUuLTIPLICATION. 


HERE the numbers are to be ſet down, without re- 
gard to the value of their places, and work'd in all 
reſpects the fame as in whole numbers ; only obſerve 
to ſeparate ſo many places of fractional parts at the right 
hand in the product, as were in both multiplicand and 
multiplier. | 


E XIMPLES. 
—_— 2,7356411 Multiply 73, 82564365 


y 54382 by 8,7434592 
5471282 | 14705128730 
210885 128 00443079285 
8206923 3316972821825 
109402564 2915 30257460 
r3678[205 2210476930095 
= 295310257400 
1,487619628862 51677950555 
59o605[14920 
| Product 645,491 503167514080 


A compendious way to multiply numbers that have 
many fractional places; by omitting all the figures to the 
right of the perpendicular lines in the examples above. 


RULE. 


Place one of the numbers juſt as it is given, for a 


multiplicand, and under that fractional place which you 
would have be the laſt in the product, ſet the unit's 
place of your other number ; then reverfing al! the 


other figures, multiply with them in their order, be- 


ginning always with that figure of the multiplicand, 
which ſtands over the number you work with; hav- 
ing alſo reſpe& to the increaſe you think would have 

l been 
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been brought from the omitted figure on the right 
hand, had they been multiplied. 

Note, The uſual allowance for ſuch omitted figure is 
as follows, viz. If the next figure on the right hand 
of that you begin with in the multiplicand, multiply'd 


gives a product between 5 and 15, carry 1; if the pro- 
Jul be above 1 5, andleſs than 25, carry 2; and if it 
ariſe to any number between 2 5 and 35, carry 3, c. 

To prove the certainty of the rule, we will take the 
ſame example before given. 


5| EXAMPLES. 
— Multiply 2,73 5641 by „54382, and produce only 
30 four places of decimals. | 
i 2, 735641 
| 28345,0 


13678 the Increaſe here carried is 3 for 5X6 
1094 the Increaſe here is 2 for 4X5 | 
82 the Increaſe here is 1 for 3X3 
22 the Increaſe here is 6 for 8X7 


80 1,4876 
Note, There being no units in the multiplier, its 
2e place is ſupplied with a cypher. 
the Multiply 73, 82564365 by 8,7434592, and produce 
but 3 places of decimal fractions. 
7382564365 
295434728 


590605 
51678 
2253 

222 


29 
4 the Increaſe carried for 5X 7 


OB ——— gumaes Ronny, 


645,491 


Note, 


into the figure of the multiplier you are working with, 
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Note, To multiply any decimal fraction by 10, 100, 
1000, Wc. is only to remove the mark of ſeparation 
ſo many places towards the right hand as there are 
cyphers. | 


10, (83, 5864537 
Thus, 9,3564537 J 100, ( J 83564537 
multiply'd by ] 1000, 8350,4537 

10000, 83504,537, Ec. 


\ 
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DIVISION. 


HIS rule alſo being work'd the ſame as in whole 
numbers, the only difficulty is to value the quo- 


tient; which may be done by either of the following : 

general rules, wiz. | | j 

| 0 

Ki} . i 

The firſt figure in the quotient is always to ſtand in the | 

ſame place with that figure of the dividend, which an- 1 

ſwers, or ſtands over the place of units in the diviſor. Or, th 
RULE 2. | 


The quotient muſt always have ſo many fractional 
places, as the dividend has more. than the diviſor. 

Note, If. If the diviſor and dividend have both the 
ſame number of fraction places (as in the ſecond ex- 
ample) the quotient will be all a whole number. 

24. If the dividend hath not ſo many places of frac- 
tions as are in the diviſor, (as in example the zd.) ſo 
many cyphers muſt be annex'd to the dividend, as will 
make them equal ; and the quotient will then, as be- 
fore, all be a whole number. \ : 

34. But if, when diviſion is done, the quotient has 
not ſo many figures as it ſhould have fraction places (as 
in the laſt example) ſo many cyphers muſt be prefix d, 
as there are places wanting. | um 
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KXAM4MFLSS. 
1/7. Divide 10, 5 5439 by 4.569. 

4569) 10.554391 


14163 
4569 


— 


Here, according to the firſt rule, 4, the unit's place 


of the diviſor, ſtanding under units, or the firſt place 


of whole numbers in the dividend ; 2, or firſt figure 


plac'd in the quotient, muſt alſo be made the firſt place 
of whole numbers, by placing the point of ſeparation 
immediately after it. 


Or, according to the ſecond rule, there being five. 


laces of fractions in the dividend, and but three in the 
"viſor ; two places muſt be ſeparated off in the quo- 
tient, to make up the number, p 


Ex. 2d. Divide 85643825 by 6,321, 
6,321)85643,825(13549 


* 596 


Here 6, the 22 of units in the diviſor, ſtanding 
unter 8, the fifth place of the whole numbers in the 
| dividend, 
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dividend, 1, the firſt figure of the quotient, muſt alſo 
ſtand in the ſame place, which makes all the quotient 
whole numbers. 

And ſo it muſt alſo be by the ſecond rule, becauſe 
the dividend has no more places of fractions than the 
diviſor. 1 55 | 


Ex. 3. Divide 7382,54 by 6,4352. 
= |  6,4352)7282,5400(1147 


Here there not being ſo many places of fractions in 
the dividend as in the diviſor, two cyphers.are added 
to make them even; and being ſo, the quotient is all 
a whole number as before. N 


Ex. 4. Divide, 85 16438 by 423. 
423),08516438(,00020133 


564 


2 


1413 
1448 
179 


In this, example, the quotient conſiſting but of five 
fgures, whereas there ſhould, by the rules, be eight 
fraction places of decimal parts, three cyphers are pre- 
fixed to make up the number, as was directed in Note 


the third. 
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There is alſo a way of contracting the work of a large 
diviſion, ſomewhat like that compendious method before 
taught, of multiplying numbers of many places of deci- 
mal fractions, and bringing out only ſo many in the pro- 
du as are neceſſary for the anſaer required. | 


RULER. 


Having conſider'd, by the firſt rule given for valuing 
the quotient, in what place the firſt figure thereof ought 


to ſtand, and accordingly determined how many figures 


it is neceſſary it ſhould conſiſt of, you may from thence 
judge whether any, or how many of the right hand 
figures of your diviſor may be negleCted ; ſo that re- 


- ſerving only ſo many figures of the dividend as are ne- 


ceſſary for once anſwering the diviſor, leave out the 
reſt to the right hand as uſeleſs ; and having fet the 
proper figure in the firſt place of the quotient, work 
with it as uſual; then omitting the right hand figure 
of your diviſor, ſeek how often the other figures of 
your diviſor are contained in the remainder ; which 
figure being entered in the quotient, and work d with 


as uſual in diviſion, (with regard, however, to the car- 


riage that would have been brought from the omitted 


figures, as before directed in multiplication) thus con- 
8 P 


tinuing te neglect the right hand figure (putting a point 
under for ready knowing it) of your diviſor every time 
you ſeek a new quotient figure, you will ſtill be able 
to divide the remainder left after the laſt ſubtraction by 
the diviſor ſo leſſened, till you have brought out the 
determin'd number of figures in the quotient. 

The following example, which 1s ſet down both at 
length, and the contracted way, will make all clear. 
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EXAMPLE; 


3:4637528)95,4327156463275(27,55188 : 
99275056 £ 
—— 346375)95-4327[27,5518 
20157704 69 2750 ; 
242462696 eee . 
| 261577 # 
1911443086 24 2463 _ . 
1731817040 — 1 
* 1795154463 _ 17319 : 
3 Ss = 
* 631068232 <7 1732 
341037528 
2999307047 _ 35 I 
27% 100224 — | 
3 28 
1320682335 27 


4 
And thus are all the figures on the right hand of the 

| endicular line in the example work'd at length, 

av d by working after this contracted manner. 

As multiplying by 10, 100, 1000, &c. is only re- 

moving the ſeparating point of the multiplicand, ſo 


many places towards the right hand as there are cyphers e 
in the multiplier; ſo, to divide by 10, 100, 1000, &c. in 
is only removing the mark of ſeparation, after the in 
ſame manner, towards the left hand. ur 
| 10, 835 6,4537 
Thus 83564,537 J 100, FE . din 

divided by 1000, 83,504537 | 

1 0000, 8,3564537 


Theſe examples being, I hope, ſufficient to make 
diviſion plain, we will now proceed to Reduction of 
Decimals. 
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Of RE DVC TION of DECIMALS. 


; HERE are two ſorts of Reduction of Decimal 


Fractions. 
a decimal. 2. Valuing a 
known parts of an integer. 


1. Changing a vulgar fraction to 
Send fraction by the 


1/7. To reduce or change a vulgar fraction to a de- 
cimal. ” | 
. | 
Place 1 at pleaſure after the numerator, and 


denominator. 


EXAMPLES. 
Reduce ⁊ to a decimal, 4)1,00(,25 facit. 
What decimal parts are equal/to 4 ? 

TT 8) 3, 00, 37 5 facit. 


And ſo any part of coin, weight, meaſure, time, 
&c. may be brought into a decimal, by firſt reduc- 
ing it into a vulgar fraction (which is done by plac- 
ing the known parts of the integer as a denominator 
under the parts 13 then annexing cyphers to the 


numerator, and dividing by the denominator, as before 
directed. | 
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EXAMPLES. ; 

What decimal parts of a r are equal to 16s. 2 "7 

1. 6. 28 20)16,0),8 facit. 15 

What decimal parts of a I. Troy, are equal to q oz. ? 
7. e. 5 12)9,00(,75 factt. 

Note, If the given parts are of ſeveral denominations, 
they may be reduced either by ſo many diſtinct operati- 
ons as there are different parts, or by firſt reducing 
them into their loweſt denomination, and then one 
diviſion will ſerve, See both ways in the | 5 


. \ 


Reduce 14 5. 9 d. 2 into decimal parts of a pound 
Sterling : By the firſt way mere will be theſe three 
vulgar fractions to be chang'd, 28, 222, and 358. 


nh n N. ee 


20) 14,00(,70 | 240).90000(,0375 370 = 
—_ 203 7 5 A | 
960 3,0000(0031 1800 0031 
1200 1200 Facit „7406 | 
h 240 ; * 00 . 
The other auay. 1 8 9 b _ reduced to 3 
12 
197 | = re 
4 | 8 
will be 711 | | 
ebich divided }- | 
by its deno- 960)71 1,0000(7406 is produc d as pe 
minator, 1 188 3 8 
3900 
— 6000 
240 
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What decimal parts of C. abt. are equal to 3 grs. 1815. 


7 
By the firſt way : 
- If} 4 and is 43,0075 — 112)18,0000(,1607 
8S K 1607 — — 
2 ; * 680 
5M Anfwer, ,9107 
: * + 800 
d 16 
ee 
By the ſecond way. 
47. T5. h | 
3 18 Anſwer, 112)102,0000(,9107 
; BD — — 
+ Hons "120 
102 — 
— * 800 
112 Denominator. 
16 
fs. 8 . 5 
There is alſo another way of reducing parts of diffe- 
rent denominations into decimals of the higheſt inte- 
ger; thus, 
RU LE. 
| Bring the loweſt parts into decimals of the next ſu- 
a: perior denomination ; and on the left hand of the de- 
ore. eimal fraction found, place the parts given of that ſaid 
next ſuperior denomination ; ſo proceeding, till you 
bring out the decimal parts of the higheſt integer re- 
quir'd, by ſtill dividing the product by the next ſupe- 
rior denominator, For examples, take thoſe defons 
given, d. | | 
That | 
Reduce 
55 
FT 3 3 J ² !!. ak . 


, 3 We 
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3 178 


Reduce 14s. 9 d. 4 into decimal parts of a pound 5 


Sterling. | 


20148125 


| 7406 


Here the 3 farthings being divided by 4, gives 75, to 
which the gd. being prefixed, it becomes 9,75; which 
divided again by 12, quotes, 8125; before which the 
145. being alſo placed, it makes 14,8125 ; which being 
laſtly divided by 20, the quotient ,7406, is the anſwer. 


What decimal parts of a C. aut. are equal to 3 9c. 18 f.? 


_«\ 7118, 
28 
_ C4] 235714 


4 3,6428 


910% Ayſaver. 


Note, Inſtead of dividing by 28, which would be 1 
troubleſome ; tis better to divide by 7 and 4, as in the 


example, 4 times 7 being 28, 


Thus you ſee how eaſily the decimals, anſwering | 
to any given parts of coin, weight, meaſure, Sc. 
are found; and after the ſame manner are the fol- 


lowing tables formed. 


But ſhillings, pence, and farthings, may more 


readily be reduc'd thus: 


RULE. | 
For the ſhillings (if their number be even) ſet down 


their half in the firſt place of decimal fractions, and let 


the ſecond and third places be fill'd up with the far- 


things contain'd in the remaining pence and far- 


things, always remembring to add one, when the * 
or 


FEEL INC LO BEG dt on . n © 
„5 „ n e „„ ORD KEE Tray iy F 
c Pg At WE DIE IRA 
«DT TRL. . Ws STS „ 9 Sis — 
n 12 No . 0 hg 2 1 n 2 


n 
= 


8 251 


7 4 
os 
3 


nd 


700 Wy 
nich BW 
the 
> þ 
WET. 5 


1d be 1 
in the 


vering 


t down 
and let 
the far - 
nd far- + 
ne num- 

per 


"OT 1 N 
r 
n SD 
ror naked «0G 
r 


179 
ber is or exceeds 25; but if the number of ſhillings 
be odd, the ſecond place muſt alſo be increaſed by 5. 

Thus 8s. 54. T, reduced to a decimal fraction, is 
422; 4 in the firſt place ſtanding for 8s. and 22 far- 
things being 5 d. Z. 

Again, 8s. 6 d. +, will be , 42. 

1 being added to 26, the number of farthings in 
6 d. r, becauſe exceeding 25. 

And laſtly, gs. 64.5, expreſs'd decimally, is 


5477. | 
5 being added to the fecond place, becauſe the num- 


| ber of ſhillings is odd, 1 ſhilling being os. 


The ſecond ſort of reduction is, to value a decimal | 
fraction by the known parts of its integer; which is 


thus done: | 
RULE. | 
Multiply the decimal fraction given by the known 


parts of the next inferior denomination, and ſeparating 


the product as directed in multiphcation, then multiply 
the decimal fraction of the product by the known parts 
of the next inferior denomination; thus proceeding till 
you have brought it into the leaſt known parts of the 
integer, the figures ſtanding on the left of the ſepara- 
ing points will be the parts required. | 


ZA. 


Ex. 1. What's the value of, 7691, the integer a pound 
ſterling ? (i. e.) What ſhillings, pence, and farthings are 
equal to „7691 parts of a pound ſterling? | 

| ,7091 parts of à pound 


multiplied by 20 the ſhillings in 1 1, 


produce fillings 15,3820 and parts of a hill. 


avhich multiplied by 12 the pence in 1 hill. 
make pence : 4,5 840 and farts of a penny. 
awhich again multiplied by 4 the farthings in 1 d. 
give farthi ige : 853306 and parts if a fa th. 
| | 80 
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So that the value of 7691 decimal parts of a pound 
ſterling is 155. 4 4. 3. | 
| ; 
Ex. 2. What ounces, penny weights, and grains, are 
equal to, 84362 decimal parts of a pound Troy ? 


„84362 parts of a pound Troy, 


 multijlied by 12 the ounces in one pound. 
give ounces 10, 12344 and parts of 1 ounce. 
muliiflied by 20 the penny-weights in 1 0%. . 
gibe penny-weights 2,40880 and parts of 1 dune a. 
multiplied by 24 the grains in I penny-<ut. 
187520 
93760 


Gives grains 11,25120 parts of 1 grain. 
The Anſwer therefore is Io ox. 2 dwts. 11 gre.” 


But the decimal parts of a poun ſterling may be 
thus valued at ſight : 


RULE. 


Thefigure ſtanding in the firſt placeof decimal parts, 
doubled, gives ſhillings ; but if the figure in the ſecond 
place 1s or exceeds $ one more mult be added to their 
number; the ſecond figure, (if under 5) or its excels, (if 
above 5) join'd with the third, are ſo many farthings; 
only remember to abate 1, if their number amounts to 
near 25; or 2, if near 50. 

The reaſon of this abatement is, that as 1000 is the 
denominator of every decimal fraction conſiſting of 3 


places, ſo conſequently by reckoning the figure ſtanding 


in the ſaid third place, as {0 many farthings, we thereby 


allow 1000 farthings to the pound ; whereas indeed there 
are 
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are but 950: The overplus therefore being 40 in 1000, 
is 4 in a 100, or 1 in 25, Fc. according to the direc- 
tion above. 


EXAMPLES. 


Ex. 1. What's the value of ,37; parts of a pound 
ſterling ? | 


Anſwer 7 . 6 d. 
The 3 doubled is 6 ſnillings; to which 1 5. being 


added for the 5, in the ſecond place, makes it 7 s. and 
remaining, join'd with the 5 in the 3d place, being 


accounted 25 farthings, from whicn 1 being deducted, 


there remain 24 farthings, or 6 pence. 


Ex. 2. What's the value of ,846 parts of a pound ? 


Anfaver, 165. 11 4. 


be 46 farthings, leaves 44 farthings, or 11 4. 

Thus are ſhewn the ways both of finding the deci- 
mal fractions anſwerable io any given paris of coin, 
weight, meaſure, Cc. or the valde of any given deci- 

rts, . SE og 
F mal in the known parts of its integer, 
ZN 1 F 
"i [ have likewiſe annexed TARHs ready calculated 
3 by the foregoing rules, anſwering to the ſame ends. 
* | 
5 tO . 
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The 8 doubled, making 16s. and 2 abated from the 
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T The uſe of which is very plain; one column in each 
- table containing the number of ſhillings, ounces, 
drachms, pints, buſhels, days, hours, or any thing 
elſe you may want; and againſt the ſaid number, in 
the other column, the decimal parts anſwering : Thus 
againſt 3 pence in the firſt table, is found, o125, and 
3 * againſt 40 days in the fourth table, 109589. 
: But if the number you want is not to be found in 
7 | the ſaid tables (many compound numbers having been 
| omitted, to reduce them into narrow a compaſs) 
you muſt add the parts of ſuch two or three numbers 
together, as will compoſe it, and the total will be the 
decimal fraction ſought. Thus, if the decimal fraction 
anſwering to 17 penny-weights, the integer a pound | 
Troy, were to be ſought in the 2d table, ,04166, the 
decimal fraction anſwering to 10 penny-weights, and 
„29166, that anſwering to 7 penny-weights, and 
added together, the total, 70832, will be found the | 
anſwer; or, if in table the fourth, you would find the 
decimal of 352 days, | 


9 re 
n 


add 821918) 300 | 
the decimal 
total „964383 anſwering 352 Days. 
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CH AP. II. 
Of the Ru LE of Taree. 


HIS Rule of PROPORTION having been already 

| ſufficiently explained, both as to its nature and 
operation, in Yulgar Arithmetic, tis needleſs to repeat 
here what has been there ſaid. Only therefore obſerve, 
that inſtead of preparing your numbers, by reducing 
them into their loweft denomination, you muſt now 
bring their fractional parts into decimals, Sce the 


examples, 
EXAMPLES. 
Ex. 1. If the price of 26 yards and Z of drugget 
is 3/. 165. 3 d. what will 32 yards 4 come to? 


The fractional parts of the numbers being reduced 
o decimals, and the queſtion ſtated as uſual, the work 


will ſtand as follows: 
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Yards. FA Yards. 
i 26,5 —3, 8125 32.25 
32,25 


190625 
70250 
76250 
= 5g. -7 > NN 


25 er s reger. 
13 1 16 18 


1053 


The quotient valued 


by the ſhort rule for 


money, makes 41.125, 


9d. 2. 


2581 


1902 


* . « 


44075. 
3 


Ex. 2. What will the pay of "fy men amount to, 


at 1/7. 55s. 6 d. per man? 


Man. 1 Men. 
If 1=———1,275 540 
540 


51000 


6375. 


—— — 


Anfaver, 688, 500 or 688 l 10 6. 


For more examples. take thoſe given in Vulger 
Aritibnm etic. 


K. 
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.. - The lndire# R ULE of THREE. 
HE Indire& Rule of Three is alſo the ſame here 


as in Vulgar Arithmetic, differing only in the pre- 


paration of the numbers. 
EXAMPER. | 
What muſt the penny-loaf weigh, when wheat is 
10s. the buſhel, if, when at 65. 5 d. per buſhel, the 
penny-loaf weighs 5 oz. 2? 
if 32083. 3 | 55 5 
OG 5,5 . | 


— — — — 


Anſaiuer, 3,5291323 .10 14 nearly. 


Note, Where the laſt figure of a Decimal Fraction 


would recur infinitely, and it be required to have the 
operation exact, annex the Vulgar Fraction in that 
place, viz. that figure numerator with g denominator 
or their equal, — in any multiplication thereof, add 
ſuch part of the multiplier in the loweſt place to make 
up the product. Suppoſe in the example, 

A J. . . 

1f ,3208 $==,32084— 5,5 —,5 

- . > Fn, 

16040 
16040 
187 
»5)1,76458% 0%. russ. gre. 

Anſaver . 3,5291 J . 23. . 10. 14 more near. 

Mr. Gardiner has ſhewn, in the explication of Kis 
Tables of Logarithms, a very eaſy method of getting 
tie logarithm of any number whoſe laſt expreſſed figure, 
or figures, would recur infinitely perfect in the loweſt 
place of the tables, upon the foundation of that figure 
or figures being numerator with 9,99,999, &c. deno- 


minators, that is, with as many nines as there are re- 


curri ng figures. 13 The 


” OOO —— ——— 
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The Double or Compound Rv of Tuzz s. 


FF the carriage of ; a C. aut. 40 miles comes to 67. 
what willbe che chargeof carrying 156. 4100 miles 


1 Firſt, IF 25202516, 25 : | 
„025 ; 7 
8125 4 

a . 1 


. 
Miles. 
＋ den, If 40 


6 tes, 
100 


— — — 


40) 81, 2500 


Azſaber, 2, 03 15 l. 22 2J. 01. ) d. 3 
Or tui, | 


* =_ OP | 
2 Miles. b 100 Milt. 
20,0 1 257,00 


0 
tt 


20, 40, 25 
Anſwer, 203126 }.=24. or, 74. | 


| N Or thus, 
E. Mi les. J. 


If ,5 carried 40 comes to ,025 
Q=1225X100X X16 125 _2OFX1IOX16. 25—2,03125 
1 | 5X40 45 

CHAP. 


2 8 . Lies 2 3 


. 
5 d. 


28 


3125 
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CHAT. IF. 
Of PRACTICE. 


T H E fractions of ſome queſtions in this rule may 
| with advantage be worked decimally ; as, 


/. When the given price is juſt two ſhillings, tis 
only ſeparating the right-hand figure for a decimal 
fraction, the reſt are pounds : . 


EXAMPLE, 


52965 
$295 fs. at 25. per B. comes to or 
h 529 J. 105. 
a D 
2d. When the price is any aliquot part of 2 5. it is 
only ſeparating the right-hand figure, as before, and 
then dividing the number by ſuch part, 


EXAMPLE. 
. 
258, 3 at 8 per ox. 


8 d. 3 86,1 =86/, 24, Anſwer, 


34. When the given price can be divided into al- 
pu parts of two ſhillings, ſeparate as before, and take 
uch parts, | | 


j 
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ICE 2, F 
1 8 CIS = 1 * * 9 N 


T- 488 Þ 

| ' FXAFMPLE 
| 5 

F 563,8 at 9g per th. 


64 140,95 
3x 70,475 


| Oo drfever, 21,425 22111. Be. 6d. 5 
4th. When the price is any number of ſhillings Þ 
whatſoever, tis only multiplying by their half (Which 
| ; is the decimal fraction for them) and the product is 

| the anſwer, | 


EXAMPLES. 
1 5. ox. "I 
_ at 12 per 15 8264 at 15 per oz, | 
, 575 | . 


af. 4377.624377 J. 12. 41320 
57848 


An fewer, J. 61 98, oo : 


5th, The required price of any quantity I hor 
found, by multiplying the ſaid quantity by the deci. 
wal fraction anſwering to the price given. 


XA . 
15. 3 
8397 at 5 13 6 per Ih. 
5,075 
41985 
58779 
50382 
41985 


Anfever, 47652, 95 47652 L 19. 64. 
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65. If there are fractional parts in the given quan- 


tity, they muſt be reduced to decimals, as well as the 
fraftiona] parts of the price. 


EXAMPLES. | : 
15. „„ | 2 „ d. 
368; at 13 per I. 7368 3 T4ati 12 6 
368, 5 l 
65 pl 7358, 875 
— * x + =O 
18425 — 
22110 5 36844375 
8 | | 14737759 
Anſæver, 239,525 44213250 
Equal to 2397. Qt Oda ac it 7368875 


— - 


Arſaber, 11074.42187 
3 119747. 9 5. 54. 


The queſtions propoſed-in. ikke. Ar e, may 


ſerxe for more eataples, rn F 
"#1 1 19 
— Seats — — 2 ne — 


C- H | A | P. V. 
Of INTEREST and REBATE. 
HESE rules having been already ſufficiently ex- 
plain'd in Vulgar Arithmetic, it only naw re- 


mains 'to ſhew how much more advantageouſly they 


may be work'd by decimal fractions. And, %%, 


— — \ 


4 6. 44 "$37 IEF SIMPLE 


J 
by 
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SIMPLE INTEREST. 


1. T H E annual intereſt of any ſum of money is 
found by only multiplying the given principal 

by the intereſt of one pound for a year; which, 
| N o4 
at 4 5 Fper Cent. 5 05 

| 6J „06 
found by dividing the rate of intereſt by 100, 
EXAMPL af 6? 
1/. What's a year's intereſt of 536 at 5 per Cent? 

| =” 


Anſwer, 26, 80 g 26 J. 165. 
zu. What will the intereſt of 2367 . come to in a 
year, at 67. fer Cent. per Ann? 00 


' Anſaver,. 142, ozl. = 142ʃ. o. 5%. 


2d. Thus a year's intereſt of any ſum er e 


*tis only multiplying that ſum by 2, 3, 4, &c. and 

the product is the intereſt of the ſaid ſum, for 2, 3, 4, 

or more years. => | 

; EXAMPLE. 
0] " | 

|  Wha# the intereſt of 623 for 3 years, at 4 per Cent? 

i : 4 : 204 [ 

24,92. Intereſt for 1 | year. 

2 | 


U 


| Anfewer,. 74, 76 74l. 1 5. 2d. for 3 years. 
3d. Again, If the time required be months, tis 
only dividing the year's amount by ſuch parts as the 
given months are of a year. Ne 
| E TAN. 


po 
be 


— 
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; EIA HPA. 
E. 1. What is the intereſt of 539 J. for four 
months, at 5/. per Cent. per Annum ? 
5 
539 
05 
26,95 Intereſs for @ year. 
| Alonths. — 5 
5 41 8,9833 288 /. 193. 8 4. Anfiver: 
Ex. 24. What will the intereſt of 729 J. 10 5. 6 4. 
come to in a year and 5 months, at 6 per Cent. per 
Annum ? 8 e 5 | 
1 2 | : 
Note, If there are any odd ſhillings, pence, and far- 
K things, in the principal ſum, they muſt be reduced to 
3 decimals; as in this example. 
nd, 
_ ; 729.525 
» 4x ,00 
Months 43,771 50 . Intereſt for @ year. 
4 3 14, 59050 Intereſt for 4 months. 
14 3.647625 Intereſt for 1 month. 
ent? — 


Anſwer, 62,009625 Total Intereſt. 
n 1 | 
62 l. 05. 2 d. J. 


45. But if it be required to fnd the intereſt of & 
cars. © fum of money for any number of days, you mutt either 
„tis multiply the year's amount by the number of days pro- 
- the MY poſed, and divide the product by 365, or (which will 
be ſometimes ſhorter) a” 6” year's amount by 365 1 

TY — 


EF 1 oy Ta. 
„ tg Pn ante 
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and multiply the quotient by tke number of days pro- 
poſed. 1 | | 


„ 


| 4 
What intereſt will 563 J. amount to in 126 days, at 
67. per Cent. per Annum ? 


FA 
563 f 
506 = 
33,78 365) 33,7 8000, oa 54 
126 
. —— : . + 930 
ny 20268 — IR 
6756 2000 
3378 — ink 
e eee e 1750 
© $65)4256,28(11,661 | 
©: as} | | 290 & 
606 09254 
a — — 126 
2412 — 
| 55524 
32428 18508 
| 9254 
11, 66004 


* 


But for the more ready e: up the intereſt of 

money for days, it will be neceſſary to have the intereſt 
of 1/. for 1 day, at all rates ready calculated, as a 
." fable or ſtandard, Thus; | 


of 


ereſt 
as a 
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De INTEREST of 11. for 1 Day. 


— 
LP 


EE | ,00902739726 
500005479452 
,00008219178 
,00010958904. . 

„ „ e ooo 3698630 

per Cent. is 00018438356 
„09019178082 

E of hn 

ee 
200 


— 
- 


1 5 C oo027 307 
The intereſt of 11. for one day, is thus found; the 


mom or intereſt of 100/. for a year, being divided 
y 100, quotes the intereſt of 11. for a year; which 
again divided by 365, gives the required intereſt of 11. 
for 1 day; which, when multiply'd into both the 


2 
[ 2 
OO cow awe w »v 


number of days, and the principal ſum, produces the 


tereſt for the time required. 
\ 


EXAMPLE. 


What's the intereſt of 5607. for 60 days, at 51. per 
Cent. per Annum ? 


,0001 369863 
560 Princi al 


5 


| 82191780. ; 
6849315 


0767123280 
5 60 Days. 


—_— 


? 


fever 4,6027396800=4/. 125. od. 2. 
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The year being divided into 12 unequal months, the 
following verſes may ſerve as a momorandum of the 
number of days in each, wiz. : EET 


Thirty days hath September, 
22 June, and November; 
February hath twenty-eight alone, 
And all the reſt have thirty-one. 


But without any farther trouble, the oppoſite table 
ſhews, by inſpection only, the number of days from 
any day in any month, to the ſame day in any other 
month. As ſuppoſe the number of days, betwixt the 
4th of Febryary and the 4th of 1 es. were requir'd; 
looking in the column under February for September, 
againſt that month will ſtand 212, the number of days 
betwixt the ſaid times: So again, from the 8th of June 
to the 8th of Ofober, appears by the table to be 122 
days, that being the number againſt October, in the 
column under June. | = 

Note, If the given days are different, tis only adding, 
or ſubſtracting their inequality to, or from the tabular 
number. Thus had the firſt example been from the 
4th of February to the Sth of Srprember, it had been. 
4 days more than 212, viz. 216; or had the time, in 
the laſt example, been from the 8th of June to the 


_ 4th of Q&ober, it had been 4 days leſsthan 122, wiz. 


r8. | 
Note alſo, If the time exceeds a year, 365 days muſt 
be added. Thus from the 4th of February 1734, to 
the 4th of September 1735, will be found to be 577 
days, the ſum of 212, and 365, See the Table. 
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ComrovunD INTEREST, 

J. TO find the amount of any ſum, at any rate of 
compound Intereſt, for any number of years. 


RULE. 


Multply the amount of 1/. for a year, (which at 
6 per Cent. is 1,06, at 5 per Cent. 1,05, &c.).fo often 
into itſelf, as are the number of years propoſed, want- 
ing one; and the laſt product multiply'd by the prin- 
cipal, will give the amount required, 


FXAMPLE. 
What's the amount of 5007. forborn four years, at 
4 1. per Cent. per Annum? | 
D,04 
_ 1,04 4 
n, 8 wb 
1,04; 


1,124864 
1,04 


1,16985856 
500 


Anfaver, 584,92928000/.=584/. 185. 74. 


And thus is the firſt intereſt-table (which ſhews the 


amount of 1/. for any number of years, under 433, at 
the rates of 5 and 6 per Cent. per Ann.) form'd. | 
The uſe of which is plain and eaſy; for multiplying 


the figures ſtanding again the number of years re- 


quired, and under the given rate, by the propoſed prin- 
cipal, the product is the amount deſired. 
Thus, 
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Thus, if the amount of 40“. in 20 years, at 5/. per 
Cent. per Annum, were required, 2, 65 3 29, the tabular 
number multiply'd by 401. the principal ſum, gives 
106, 13160, or 1067. 2. 7d. 2, the Anſber. And 
ſo of any other. 1 ä 

24. To find the amount of any annuity, or yearly 
penſion, forborn any number of years whatſoever, at 
any rate of compound intereſt. 


R UL E. 


M,yultiply the firſt yearly payment by the amount of 
17. for i year, and to the product add the ſecond yearly 
payment, the ſum is the amount in 2 years; which, 
multiply'd aga'n by the {aid amount, the product, with 
the addition of the third yearly payment, is the amount 
for 3 years, fc. 155 


ir . 


What will a penſion of 301. per Annum amount to, 
being forborn 4 years, at 51. per Cent. per Annum? 
| 125 


Firſt yearly payment 30 
multiply'd by 1 05 

| 31,50 

Second yearly payment added 30 

gives 61,50 theamount in 2 years, 
| 1,05 

64,5750 
Third yearly payment 30 


| 94-5750 amonnt in 3 Years. 2 
1,05 | 


Fg 


99303750 
Fourth yearly payment 30 


5 129, 3037 0 e in 4. years. 
8 And 


tos 


PAYS „ 


474. 


years. 


And 


„ 

And after this manner is the ſecond intereſt table 
(which ſhews the amount of 1 J annuity for ani num- 
ber of years under 33, at the rates of 5 and 61. Per 
Cent. ber Ann. compound Interoſt) e mpos'd. 

But this ſecond table may more eaſily be form d from 
the firſt, thus : the firſt line of this ſccond table, or 
firſt year's amount being known, add to it the firſt line 


of the firſt table, the ſam is the amount of 2 years, Or . 


the ſecond line of this table; to which again adding 
the ſecond line of the firſt table, you have the third of 


this, or the amount for three years, &c. 


EXAMP L E, at 6/. per Cent, 


J. 
5 Firſt year of the ſecond table 
1,6 — Firſt of the fit table. 
2,06 —— Second year of the fecond tabir. 
I,1 236 —— Second year of the firſt. 
3,1836 Third year of the ſecont. 
1,19101 Third year of the firſt. 
4.37461 Fourth year of the ſecond, &c. 


The uſe of this ſecond table is in the ſame manner 
as the firſt; as ſuppoſe the foregoing queſtion for an 
example, 


EXAM P L E. 
the amount of 11. annuity for 


| 4 years, at 51. per Cent. 
multiply d by 30 the yearly ſum, 


4,31012 


gives 129,30300 Pay 8 "ry 
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RE BAT E, or Dis cou. 


EBATE, according to ſimple intereſt, having been 
ſufficiently explained in Yulgar Arithmetic, I ſhall 
only here ſet down one example work'd decimally the 
common way. And, to complete the ſection, add 
Mr. Hatton's new method of finding the preſent worth 
and diſcompt of money, as delivered in his Sy/?em of 
Arithmetic, pag. 188. 1 


E XAML E. 


What diſcompt muſt be allowed on a bill of oO. 
paid 20 days before it is due, rebate at 5 /. per Cent. 
ger Annum ? And what preſent money mult be paid ? 


The common way, 


Day: I. Days. 
CONTI | 
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| Then for the diſcompt. 1 

if 100, 27397 —, 27397500 
: 500 


100, 27397 130, 98 50001, 3601 diſcompte . 


— —ä——4— —ů 


36711030 


60288390 


. 61240080 


10756980 | 


629593 | 

Or for the preſent worth. | 

If 100,27 397—I00—500 0 q 
| 500 | 

10027397) $0000,000(498,6338 preſent averths 


98904120 
865754 


635629499 A 

33985580 = 
39033890 | | 
89516999 | 


9297814 


ö I 

Mr. HATTON*s New Method, | 
Fur the preſent worth, multiply the days in a year, | 

the principal given, and 100 into each other, for a di- | 

vidend; and add the product of 365 by 100 to that of N 

the days multiplied into the rate given for the diviſor; = 

ſo the quotient ariſing is the anſwer. Thus nn 
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Y, 2. Por the diſcompt, multiply the rate principal, and 
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Thus in the foregoing example, 365 x 500X 109 
=18250000 for the dividend, and 365 X100+20 
X 5=36603 for the diviſor. | | 
| See the work. 5 

36600 182500001498, 63 38 preſent worth. 
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2320 


11 
1240 | Y 


1420 


32320 
th 


ays given together for a dividend; and proceeding * 
as before directed for a diviſor, the quotient will be 
the anſwe. OH 

Thus keeping ſtill the ſame exam ple, 5X500X20 
= 50000 for the dividend, and 365 X100+20X 5 po 
= 36600 for a diviſor, as before. 


See the work. 
366100) 500]00(1,3661 dJi/compt. 17 
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The truth of both theſe methods appears, not only 


Y by their agreement, but alſo by the addition of the 


0 preſent worth, and diſcompt, found; which, as near 


as can be, makes the principal. 


Thus 498, 6338 the preſent worth, 
auvith 1, 3661 the diſcompt, 


makes 499,9999 — 500 J. the given princi 'pal, 
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REBATE at CoMPpOUN D INTEREST. 
, TO find the preſent worth of any ſum to be paid 


at any number of years to come, rebate being 
made at any rate of compound intereſt. 


a RULE. 
Divide the principal continually ſo many times by 
che amount of 1/. for 1 year, as are the number of 
nd years propoſed, and the laſt quotient is the anſwer. 
— | e 


What is the preſent worth of 17. to be paid at the 
(20 end of 6 years, rebate at 6 /. per Cent. per Ann. com- 
X5 pound intereſt ? 


55 | | Tears. 

1 The principal I, 5943 396? I 
| 943396 diwi- 889997 | preſent | 

| ,889997 \ ded by } 839619 \ worth | 3 
839619 {1,06 „792094 flat the] 4 

13792094. | gives | 747258 end 71 

2747258 70490. 6 


And chus is the third table made, Which ſhews the 
preſent worth of 1 /. due at any number of years to 


come, under 33, rebate at 5 and 6/. fe. Cent. per 
Anaum, compound intereſt ; the uſe of Which is as 
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Thus in the foregoing example, 365 * 500 X 109 
=18250000 for the dividend, and 365 X 100+ 20 
X 5= 36603 for the diviſor. 


See the work. 
366|00'182500[00{49g,63 38 preſent worth. 
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2. For the diſcompt, multiply the rate principal, and 0 
days given together for a dividend; and proceeding 4 
as before directed for a diviſor, the quotient will be 
the anſwer. | 

Thus keeping ſtill the ſame example, 5X 500X 20 
= 50000 for the dividend, and 365 X100+20X5 pe 
= 36600 for a diviſor, as before. | 


See the work, | 
36600) 500l00(1,3661 diſcompt. -.9 
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The truth of both theſe methods appears, not only 

Y by their agreement, but alſo by the addition of the 
3 BM preſent worth, and diſcompt, found; which, as near 
as can-be, makes the principal. 


Thus 498, 6338 the preſent worth, 
auith 1, 3001 the diſcompt, 


makes 499,9999= 5001. the given principal, 
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REBATE at CoMPOUND INTEREST, 


. TO find the preſent worth of any ſum to be paid 
at any number of years to come, rebate being 
made at any ate of compound intereſt. 


5 RULE. | 
Divide the principal continually ſo many times by 
the amount of 1/. for 1 year, as are the number of 
ind years propoſed, and the laſt quotient is the anſwer. 
ing 


be EXAMPLE. 


What is the preſent worth of 1/. to be paid at the 
8 end of 6 years, rebate at 6 /. per Cent. per Arn. com- 
X5 pound intereſt? 


| „ ä Tears. 
The principal 1, | 5943396 1 6 
943390 | divi- | ,889997 | preſent | 6 
,889997 \ ded by } ,839619 Ve ; $ 
583961 [ 1,00 Y.,,792094 { at the 4 5 
579209! ive | 4747258 | end 71 5 
747258 7049] (6 


And thus is the third table made, which ſhews the 
preſent worth of 1 /. due at any number of 19" to 
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8s, only by multiplying the preſent wort!; 

of 11. by the given principal, and the product is the 
equired. 


ſent wort? | | 
the example above, the principal 


Thus, ſupp 
preſent worth of x J. wiz. ,704960 
multiply'd by ego, gives 140,992000, the preſent 
worth of 200/. ang ſo any other. 


24. To find the peſent worth of any annuity, or 
yearly penſionꝝ to inue any number of years; re- 
bate being made at any rate, per Cent. per Annum; 


compound intereſt. | 
RULF. 


Find by the foregoing rule the preſent worth of the 
propos'd annuity, for 1, 2, 3, or ſo many years as 
are demanded ; and the ſum of thoſe reſpective pre- 
ſent worths will be the value of the annuity ; that is, 
the firſt and ſecond of thoſe values, added together, 
will be the preſent worth for two years; and the firſt, 
ſecond, and third, added for three years, c. 


EXAMPLE. 


What's the preſent worth of an annuity of 50/, to 
continue four years, rebate at 5 /. per Cent. per Annan? 


4 | | 
50, 9 I  47,61904 
4761904 ( divided by 1,05 45,3514 
4535147 ot, 4319187 
4319187 | 13512 


The total of which is 177, 2975 the preſent 


(worth requir d. 


And after this manner is made table the fourth, 
which ſhews the preſent worth of 1/. annuity, t6 


continue ny number of years under 33, rebate at 5 
£8 and 
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and 67 per Cert. per Ann. compound intereſt. Which 

table, as the others, will give the preſent worth of any 

ſum whatſoever, by only multiplying the value of 1 /. 

by the ſum propoſed. Thus, ſuppole the foregoing 
example. 


EXAMPLE. 


3.54505 the preſent worth of 11. an. for 4 years, 
ain 4 of 50 the annuity pi ** 


gives 1 77,207 50 as 2 fore. 


i The fourth table may be alſo form'd from the third, 
thus: 

The firſt year is the ſame in both; the firſt and ſe- 
cond years of the third, added together, make the ſe- 
cond of the fourth; the ſecond year of the fourth, 
added to the third year of the third, makes the third 
of the fourth table, &c. See the example. 


EXAMPLE, at 61. per Cent. 


»94339 * The firſt year of both tables. 
88999 The ſecond year * the third table. 


IE EY 


83339 The ſecond year of the fourth, 
's 3901 The third year of the third. 


2 2,67 3000 The os year of the fourth, 


$ 


Note, 1 is added to the right hand figure, in con- 
4 of the places omitted. 
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More EXAMPLES for the Exerciſe of the foregoing 
RuLEs and TaBLEs. 


Ex. 1//. What will 1000/7. increaſe to, forborn 22 
years, at 5 per Cent. per Aunum compound intereſt ? 


Anſfever, 2925 J. 55, 2d. 2. 


Ex. 24. What would an annuity of 5 20. forborn 
17 years, at o per Cent. compound intereſt, amount to? 


. Anfever, 14670. 133. 114. 4. 


Ex. 34. What preſent money wauld diſcharge a debt 
of 75001. to be paid at the end of 10 years, rebate be- 
ing made at 5 J. per Cent. per Annum ? 

: Anſawer, 4004 J. 65. 114, 4. 


Ex. 4th. What is the yearly rent of 65 J. to conti- 
nue zo years, worth in ready money, rebate being 
made at 6 per Cent. per Aunum compound Intereſt ? 

Anſwer, 994 l. 145. 3 fl. 4. 
Ex. 5th. What is the preſent worth of a reverſion 
oe a leaſe of 5ool. per Annum, to continue 20 years, 
ut not to commence till after the end of five years, 
allowing the purchaſer 6 per Cent. per Annum com- 
pound intereſt ? N | 5 


Note, To work queſtions of this nature, there muſt 
be two diſtinct operations, vix. ; | 

1/7. The preſent worth of the propoſed annuity ; for 
the given time of its continuance muſt be found as it 
it were immediately to commence. Then, | 

2d. See what principal, ſorborn as the given intereſt, 


would, in the time to the commencing of the rever- 


ſion, amount to the aforeſaid preſent worth, and that 


principal will be the preſent worth of ſuch annuity in 


reverſion. 


a . | Thus 
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Thus 


l 2051 
Thus by table the 4th, the preſent worth of 11. per 


Annum, to continue 20 years, at 61. per Cent. is found 
to be 


| | 17, 46992 
awhich, multiplied by the propoſed annuity, | 500 


gives 5734,96000 


Then, in the firſt table, againſt 5 years, the time to 
the commencing of the reverſion, under the ſame rate 
of intereſt, is found 1,33822, the amount of 11. in the 
ſaid time ; therefore, 


F. 1, 33822 ariſe from 1 J. from what principal does 
57 349000 ariſe? 
Anfaver. 4285, 5135 4285 L. 10s. 3d. 4. 


Or it may more eaſily be done by firſt finding the 
preſent worth of the annuity for the whole time, both 
of profeſſion and reverſion, and then deducting the 


. Preſent worth of the poſſeſſion; the remainder will be 


the preſent worth of the reverſion. Thus 12,78335, 


the tabular number againit 25 years, the whole time 


being multiply'd by 500, gives 6391,67500; from 
which ſubtracting 2 106, 18000, the produce of 4,21256, 
the tabular number againlt 5 years, the time of the poſ- 
ſeſſion, the remainder 4285,49500, is the value of the 
reverſion ; Within a trifle the [els anſwer as before. 


FREEHOL¹ DU ESTAT ES. 


WO find the preſent worth of any annual rent, 
to continue for ever, commonly called fee- 
ſimple. | | | 
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RULE: 


Divide the propoſed rent by the intereſt of 1 /. for 
one year, (whichat 5 J. per Cent. is ,05, or at 6 per 
Cent., ob, as before ſhewn) and the quotient is the pre- 
ſent value of the eſtate. | 


EXAMPLE 


What is an eſtate of 200/. per Aunum, to continue 
for ever, worth in ready money, allowing the purchaſer 


51. per Cent. per Annum, compound intereſt ? 


—,05)200,00(" 
| Anfeer, 4000 I. 
Or it may be done by multiplying the fee- ſimple of 


11. by the yearly rent propoſed. 


The fee-ſimple of 11. per Aiuum compound inte- 
reſt, at | ; 


1 per Cent. 2 per Cent. 3 her Cent. 4 per Cent. 5 per Cent. x K 
100,00000 5$0,0000 33, 33333 25,00000 20, ooooo 


6 per Cent. 7 per Cent. 8 per Cent. g per Cent. 10 per Cent. 
160,06667* 14,28571- 12,50000 11,11111 10,00000 


Note, In contracting a line of decimals from many 
to fewer places, 1 is added to the laſt figure retained, if 


the next omitted figure exceedeth 5; which rule hath * 
been all along obſerved in the tables, &c. 


The foregoing queſtion work'd by the laſt rule. 


The fee-ſimple of II. per Ann. at 51. per Cent. is 20 
which, muitifiied by the yearly rent, 200 


gives, as before, 4000 
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5 L 2071 
I will now only add another example or two, for 
the reader's exerciſe, and conclude this Rule. 


1. A. has the poſſeſſion of an eſtate of 130/. per 


h Annum, to continue 20 years; B. has the reverſion of 


the ſame, from that time for ever. What muſt A. 


give B. if he would purchaſe his reverſion ? And what 


mult B. give. if he would buy his poſſeſſion, account- 
ing 6 per Cent. compound intereſt in each caſe? 


\ 
N 


4 . A's paſſeſſian is worth 1491 1 9 i 


5 . = 4 - 1 
B's reverſion 165 abort 675 11 


— 


* 


2. A. agrees with B. for an annuity of 600 J. per 
Annum, to continue 25 years, to give him the preſent 


worth of it, at 6/. per Cent. per Annum; but not hav- 


ing money enough by him, offers to make over to him 
a freehold eſtate of 12/7. per Annum, at the ſame inte- 


reſt: What money beſides will pay his purchaſe ? 


Anſaver, 74701. os. 29. 2. 
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CHAP. VI. 
Of FELLOWSH1 p. 


Ithout taking any notice of the common way 
of working this rule, obſerve this much more 
compendious method. f 


* RUL E. 


Divide the whole gain, or loſs, by the whole ſtock, 
and multiply the quotient by each man's particular 
ſtock ; the ſeveral products are the reſpective gains of 
each. | | 


Note, It is neceſſary to place ſo many cyphers on 
the right hand of your dividend, as will bring out fix 
or ſeven fractional places in the quotient: but if the 
laſt, or any figure of it will recur infinitely, put down 
the vulgar fraction in that place ; and, to make up the 
ſeveral products, do as ſhewn in the indirect Rule of 


Three. 
e 


Suppoſe 4. B. and C. trading together, 4 puts in 
500. B. 7007. and C. 1200/. the whole gain is 836/. 
What ſhare of it belongs to each? | 


A=500 1 
B==700 þÞ =2400)836.0000(. 3483 . 347 
C 2003 | | TL 
3483 3485 3487 
500 700 1200 


As ſhare = 174.13) B's=243.84 C's = 418. o 


3 — 243.84 28361. the total gain, 
3-38 | | 


418.0 
See 
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En my 
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See another EXAMPLE with time. 
A. puts into company 525. 10s. for fix months. 


B. 3821. 15s. for eight months; and C. 1000/7. for 5 
four months; they gain in all 12861. 125. How much 5 
is that for each ? | | _— 


525,5 382, 1000 5 
6 8 


1 
* MSDE 
SY 
3 
* Fr 
„* A * ; 
, 
— ph 
; 


As flock 3153,0 
B's=—— 3062 | 
C';—— 4000 „ + 


10215)1286,600000(;1 25953 


3062,00 10000 


125952 


5125952 


129962 = 
| A' gain 397» 126656 | 3 


385, 665024 50g, 808000 = 
B's 385,605024 9935 | == 
C's —— 503,808000 = 


Total, 1286,599680, or 1286/7. 125. nearly. i KW 


iN WEL » 


CHAF VI 


Of EvoluTion, or EXTRACTION 
F ROOTS. 


The SQUARE RoorT. 


 XTRACTION of the SQvare Roor is finding the 
fide of a ſquare figure; or, numerically ſpeaking, 
it is finding what number, multiplied by itfelf, will 


produce the number given. Thus the iquare root of 7 

16 is 4, 4 times 4 ol — 16. 12 
What a ſquare is, may be ſeen in the following 0 

ſigure; which being divided every way into 3 equal 

parts, its whole content or ſquare is 9, and its fide or MF f 


root is 3. e: 


8 quare 


ae 


L 
Sguare numbers are either fingle or compound. 


A ſingle ſquare number is always leſs than 100,being 
produced by the multiplication of ſome one ſingle figure 
by itſelf; as 16 from 4, Cc. So that the root of any 
ſingle ſquare may be found in the annexed table, always 
taking the root of the next leſs ſquare, for any number 


not there inſerted ; as, for 26 take 5, or 3 for 10, &c. 


— 


Square 149 16 25 36496481 
Roots 112136 4} 51 v4 718 


A compound ſquare number being compos'd by the 
multiplication of two or more figures by themſelves, 
always exceeds 100; as 144, which is 12 times 123 
or 1955\which is 15 times 15, Oc. 

If the root therefore is expreſs'd by two figures, its 
ſquare muſt at leaſt conſult of three; for the leaſt root 
expreſs'd by two figures is 10, whoſe ſquare is 100. 


And if the root has three figures, its ſquare muſt at leaſt 


have five. If four, the ſquare has ſeven, Q. So that 
you cannot augment the root one figure, but you in- 
creaſe the ſquare two. | 55 | 


To find the Root of any compound ſquare Number as 


ſuppoſe 2704. | 


1//. You muſt diſtinguiſh it into ſingle ſquares, by 
placing dots over every other figure, beginning at the 
right hand, thus ; | 


2704 


And ſo many dots as happen, ſo many places will 
the root conſiſt 07; which in this e amplè are two. 
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 2ily. Drawing a crooked line on the right hand of 
your number, as in diviſion, find the root of your firft 


fingle ſquare, and place it in the quotient. 


See the work. 


* 


27045 


34ly. Placing the ſquare of the root found, under 
dhe firſt ſingle ſquare, ſubtract, and ſet down the re- 
mainder ; bringing down to it the next ſingle ſquare, 


call the line a Reſafvend. 


1704(5 
25 


*204 Refolvend. 


4thly. Drawing another crooked line on the left hand 
of the ſaid reſolvend, place beyond it the double of the 
quotient, in form of a diviſor. 


2704(5 5 
25 


10(.204 


« $thly. Dividing the reſolvend, all but the unit's place, 
by the ſaid diviſor (which, in this example, is the 10's 
in 20) ſet down the number of times it goes (viz. 2) 
both in the quotient, and on the right hand of the 
diviior, | 

2704(52 
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6 ⁵—v. Multiplying the whole diviſor by the figure 
laſt placed in the quotient, ſet down the product un- 


der and ſubtract it from the reſolvend. 


See the work : | 


102)204 
204 


ge. 


Note, If the diviſor, multiply'd by the quotient- 


figure, gives a product greater than the reſolvend, tis 
falſe, and muſt be rectified by a ſmaller quotient- 
6 

Extraction of the ſquare root being a matter rather 
lineal than numeral, the reaſon of the rules above given 
ſor its operation, will beſt appear from the ſollowing 
figure: Wherein let it be conſidered, that if the root 
B. C. of the ſquare 4, be augmented by the magnitude 
C. D. the ſaid ſquare will be inlarged by the figure 
C. D. E. F. G. H. I. equal to an oblong or long ſquare, 
whoſe length ſhall be the root B. C. twice taken, with 
the line C. D. and breadth the ſame line C. D. 


N. B. The particular contents of the ſeveral parts of 
the ſigure are as therein ſet down. 
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The ſevrral parts 
| of the Square ( 100 
A WV hole ſquare. 2704. 
._- © | 
. I] . | £00 55 | Parts of the Root : 12 
B 50 C2 D ale Roor. 52 


In the operation therefore, having taken the neareſt 
root of the firſt ſquare 27, viz. 5 and placed it in the 
quotient, from the place it ſtands in (v. the ſecond) 
it muſt be accounted 50; the ſquare of which, vi. 
2500 (marked 4. in the figure) being ſubtracted from 
the given number 2704, there remains 204, equal to 
the figure C. D. E. F. G. H. I. In order to find the 
content of which, I double the root B. C. & er. 50, for 
the two baſes C. H. and H. G. which making 100, I ſer 
it down as a diviſor; and to find the height of the fal! 
figure, ig. C. D. I ſeek how often the ſaid diviſor is 
contain'd in the number 204 ; and finding it twice, I ſet 

down two in the quotient for the ſaid height, and alſo 
in the unit's place of my diviſor for the baſe H. J. 
Then muitiplying the baſes by the height, I have the 
content of the whole annexed figure C. D. E. F. G. H. I. 
iz. 204, exactly equal to the number remaining, after 
the ſubtraction of the firſt great ſquare 2500 ; ſo that 
the number given, vi. 2704, appears to be a perfect 
ſquare, whoſe root or fide is exactly 52. 

Note, As many ſingle ſquares as are in the number 
propoſed, ſo many times muſt the work of the three 
laſt rules be repeated; every ſquare being to be brought 
down, as directed in the third rule. | | 
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EXAMPLE. 


+ 
ö What's the voot of 5821690 53 Anfever. 
- 49 
; 2 146) 921 Reſolwend. 
5 5 876 
1 
þ f 1523) 4569 Reſolwend. 
6 | 450g 
| 
a a 
. In this example, to 45 the ſecond remainder, 6ꝗ the 
; next ſquare,being brought down,makes 4569 foranew 


reſolvend ; and 76, the quotient-figures, being doubled 
for a new diviſor, makes 152,which going three times 
: in the reſolvend, 3 is plac'd both in the quotient, and 
on the right hand of the diviſor, which being then 


l mualtiply'd by 3, gives 4569, equal to the reſolvend ; 
i ſo that nothing remains. 7 
— a N | 
The Proof of this extraction, is only multiplying the 
2 root found by itſelf; Which, if right, will produce the 
ä ſquare number given. Note, if any thing remains, it 
: muſt be taken in. 
To find the fractional Part of the Reot. 
Add to the number given a competent number of N 
pairs of cyphers, and proceed by the foregoing rules: —_ 
. As ſuppoſe 75 896 were given for an example. 1 
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EXAMPLE: 


75896,000000(275,492 
4 
47)358 
329 
£4 4572095 


2725 


8 


—— 


$504) * 27100 
22016 


$5089) * 508400 
495801 


550982) 12999 
1107964 


157936 


Note, As many pairs of cyphers as are added, for 
many fr action places of decimal parts 1 be in the root. 


To extratt the SQUARE RooT of a VULGAR 
FRACTION. 


FIND the rot of the numerator for a numerator ; 


and let the root of the denominator be its deno- 

minator ; thus the ſquare root of 25 is 4, and of; 
15 LY & C. 

The root of a mix d number is alſo found after the 


fame manner, being brit reduced into an improper 


fraction; 
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fraction; thus 64, reduced, makes * 


which is 2, or 23. 


But if either a proper faction, or a mix'd number, 
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be incommenſurable to its root; 


the fraction to a decimal of an even number of places, 
and extract the root as if it were a whole number: 
thus 3, reduced to a decimal, will be, 8750, the ſquare 
root of which is, 935, &c. but had it been 4 , which 
750, the root would be 2,20794, &c. 


reduced is 4,8 


, the root of 


to extract it, reduce 


The Cunt RO Or. 


Extraction of the Cunt Roor is finding the fide of 
a ſolid figure, whoſe length, breadth, and depth, 
are equal; or numerically ſpealcing, it is finding what 
number multiply'd into itſelf, and then into the pro- 
duct, will produce the number given; thus the Cube 
Root of 64 is 4, 4 times 4 being 16, and 4 times 16 
make 64. 
What a Cube is may be ſomething explain'd by the 
following figure; wherein 8 dice are fo diſpoſed, that 
there are 2 every way, that 1s, 2 in length, 2 in 


breadth, and 2 in height; ſo that 8 is the cube, and 


2 the root, 
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Roots. 


IR 00 


See the figure, 
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Cule numbers are either ſingle or compound. 


A fingle cube-numberisalways leſs than 1000, being 
roduced by the multiplication of one ſingle figure, firit 
ob itſelf, and then by its product; as 125 froms, &c. 


So that the root of any ſingle cube may be found in 
the annexed table; always remembring to take the 
root of the next leſs cube for any number not there 


inſerted, as fer 513 take 8, or 6 for 220, c. 


Cubes [1827 [64 1125216 | 343 512 1 729 
Squrs. |1 | 4 | 9 | 1&6] 25 | 39 | 49 | 64 81 
112] 314] 4 EA 


A compound cube number, being compoſed by the 
multiplication of 2 or more figures, firit by themſelves, 


and then by their product, always exceeds 1000, as 


1728 from 12, or 15625 from 25, &c. 

If therefore the root 1s peut U by two figures, its 
eube muſt at leaſt conſiſt of four; for the leaſt root 
expreſs d by two figures is 10, whoſe cube is rooo ; 
if the root has three figures, its cube muſt at leaſt have 
ſeven, &c. So that you cannot augment the root one 
figure, but you increaſe the cube three. 
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219 1 
Therefore, to find the root of any compound cube- 
number, as ſuppoſe 15625. 


1/7. You muſt diſtinguiſh it into ſingle cubes, by 


placing dots over every third figure, beginning at the - 


right hand, thus : 


15625 


And ſo many dots as happen, ſo many places will 


the root conſiſt o; Which, in this example, are two. 


24ly. Drawing a crooked line on the right hand of 
your number, as in diviſion, ſet down as a quotient 
the root of your firſt ſingle cube; which, in this ex- 
ample, is 2. | | 


34ly. Placing 8 the cube of 2, the root found, under 
5 the firſt ſingle cube, ſubtract, and tothe remainder 
7 bring down 625, the next fingle cube, and it wilt 
n ace 7625; which call a Reſolvend. 


See the work. 
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1562502 
8 


76 25 Refolwend. 


4tb/z. Draw a line under the reſolvend, and triplſing 
the {quare of the root 2, ſet the ſaid triple ſquare (wiz. 
32) under the reſolvend; ſo that units in the ſaid triple 
ſquare may ſtand under the place of hundreds in the 


57555 


xeſolvend. 


3 — 


— — 


4 
4 
if 
{1 
"UW 


— — — — 


»F" 


* * SIP» TREO 9 1 1 
1 F [7 % IT = —_— Al | * 9 
4 8 . f * : 75 1 9 = 

. 8 8 . +” y 5 
es — 1 g TIP 
2 _ & F — =_ 
_ 8 3 Sh 2 * N s 9 "4 Wt 
PP TINA bs. Cs KAN RS Obes 4 n 8 — 
— ens . Mundi a * 
: l 
my 
1 ” 
_ 


thy. Subſcribe alſo the triple of the root 2, (v. 6) 
ſo that units, in this, may ſtand under the place of tens 


in the reſolvend. 


Gt. The triple ſquare of the root, and triple root, 
being placed as directed, draw a line under them, and 
add them together in the order they are placed ; the 
ſum 126 is a diviſor, | 


| =thly. Accounting all the reſolvend, except the place 


. of units, (vix. 762) a dividend, ſeek how often the 


divifor (126) is contained in it, and place the number 
of times (h ch is here 5) in the quotient. 


87bly. Draw a line under the diviſor, and multiply- 


ing the triple ſquare (12) by 5, the figure laſt placed 


in the quotient, ſet the product (60) ſo under the 
ſaid triple ſquare, that units may ſtand under units, and 
tens under tens. 


9. Squaring the figure (5) laſt placed in the quo- 
tient, multiply its ſquare (wiz. 25) by the triple root 
(6), and place the product (150) ſo, that units, in this, 
may ſtand under units in the ſaid triple number. 


only Subſcribe the cube of (5), the figure laſt 
placed in the quotient, which will be 125 ; ſo that. 
tens, in this, may ſtand under units in the former 
product. | | 


115 ly. Then drawing a line, add the three numbers. 
laſt placed together; and ſubtracting the ſum 762 0 
(which is called the ab/atitinm) from the feſolvend, 
ſet down the remainder (if any) in order underneath, 
as in common ſubtraction, > 


* 


See 


L 


See the work. 


1862502 
8 A 


7625 Reſolvend. 


12 triple ſquare of 2. 
6 triple of the Root 2. 


126 Diviſor. 


60 triple ſquate X 5. 
150 triple Root X 5 X 5, 

125 Cube of 5. | 
7625 Ablatitium, 


2 2G 


Note, If the given number hath more places, the 
next ſingle cube muſt be brought down to the laſt 
remainder, for a new reſolvend; and the work of the 
4th, 5th, 6th, 7th, 8th, gth, 1oth,. and 11th rules, 


muſt be repeated as often as you ſo form a new re- 
ſolvend. | 


Note alſo, if the ablatitium is greater than the re- 
ſolvend, the work is ſalſe, and muſt be rectified by 
placing a leſſer figure in the quotient, | 
To account for theſe rules of extracting the cube 


root, we muſt again make uſe of a figure with literal 
references, as follows: | 
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From whence it appears, That if the root 4. B. of 
the cube J. D. be augmented by the magnitude B. C. 
the cube is thereby inlarged by the addition of ſeven 
parallelepipedes, viz. If. The little cube G. whoſe. 
root is the — B. C. zd. The three parallelepipedes, 
mark d I. K. E. wbich have the ſquare of the root A. B. 
for baſe, and the line B. C. for height. 3d. The three 
parallelepipedes mark'd F. H. L. which have the ſquare 
of the line B. C. for baſe, and the root A. B. for height. 

In the operation therefore of the foregoing example, 
15625 being divided into ſingle cubes, it appears that 
the root will conſiſt of two places: The neareſt root 
then of the firſt cube 15, zz. 2, being placed in the 
quotient, where its value will be 20, from the place 
it ſtands in, and its cube 8000 ſubtracted from the 
given number 15625, the remainder 7625 will be 
equal to the ſeven parallelepipedes, G. J. K. E. F. H. L. 
the baſes of three of which, a. J. X. E. being the 
iquare of the root A. B. three times the ſquare of 20, 
. 


4 
* 
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Parallelt pi pedes is 4 geometrical term, ſignifiing re- 
gular figures, whoſe oppoſite fid's and angles are equal. 


7/2. 1220 is ſet down under the ſaid remainder, or te- 
ſolvend ; alſo three more of the ſaid parallelepipedes, 
viz. F. V. L. having their height equal to the ſaid root, 
three times 20, viz. 60, the ſum of the three heights, 
is added to the ſaid 1200, the fum of the baſes of the 
other three, for a diviſor; by which dividing the reſol- 
vend, the number of times it goes, vue. 5, is the height 
of the three parallelepipedes J. K. E. and the root of the 
ſquare of the baſes of the other three parallelepipedes 
F. Il. L. and alſo the root or fide of the parallelepipedon, 
or little cube G. Multiply th-refore 1 200 by 5, for the 
whole contents of the parallelepipedes J. K. E. wix. G0; 
and ſquaring the ſaid 5 for the baſes of the three paralle- 
lepipedes F. H. L. multiply their three heights 60, by 
the {aid ſquare of their bates, the product 15 1300, their 
whole contents; under which ſetting down alſo the cube 
of 5, viz. 125, for the content of the parallelepipedon 
G. the ſum of theſe three numbers I find to be juſt 765 2, 
exactly equal to the reſolvend ; which ſhews the number 
given to be a 2 cube, whoſe root is exactly 25. 

To make all more plain, ſee the work at length, with 
the vacant places fill'd with cyphers, 


15625 | — — 2 
Sooo Cube A. D. | 5 
7625 Remainder, or Reſolwvend. 25 Ret. 


1200 Baſes of Parallelepipedes I. K. E. 
60 Height of Parallelepipedes F. H. L. 


1260 Dior. 


6000 Content of Parallelepipedes I. K. E. 
1500 Content of Parallelepipedes F. H. L. 
125 Content of Parallelepipedon G. 


— ——— 


7625 Total, or Ablatitium. _, 
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| "PROOF. 
The proof of this ex traction is, by multiplying the 
root found, firſt by itſelf, and that product again by 


the root; adding the remainder, if there be any, te 
the laſt pooduct: thus, 


25 the Root, 
multiply'd by 25 | 


50 


tives 625 
aga Ks 25 the Root. 


3185 
1250 


gives 15635 


To find the fractional part of the Root. 


Add to the number given, ſo many ternaries of cy- 
phers, as you would have places of decimal parts in the 
root, and proceed by the foregoing rules. As ſuppoſe 
865635 were given for an example, 
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[ 225 ] 
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865635 [000 ocoſ000 (95,304 Root. 
729 . | 
136 635 - 1ſt Refolvend. 
2413 
#7 
24.57 ——D;wvifor. 
22 
6.75 
12 5 | 
283275 Ablatitium. 
8 260 [ooo lů — 2d Refſolvend. 
6170713 
*# 186 
Los eee Diwvifer, 
81122 5 
*5 0s 
27 |. F 
61148 [177 —— Ablatitium. 
111 823 [0 — 3d Reſotvend. 
272 |462 7 | 
| 28 9 
272 401 29 Divifor. 
111 [823 000000 ꝗth Reſolvend. 
27 s | 279] 
| EIN 
27 24 (02. Ding. 
108 985 o8oſo 
4+ 57440 
| 64 _ 
108 989 654464 Ablatitium. 
2M 


833 | 3451530 Remainder. 
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In this example, there being three ternaries of cy- 
hers, the root muſt have three fractional places. 
Note, The diviſor going no times in the third reſol- 
vend, the ſame figures are immediately brought down 
again, and with a new ternary of cyphers form the 4th 
reſolvend. | | 


Zo extract the Cube Root of a vulgar Fradtion. 


Find the root of the nume rator given for a new nu- 
merator, and the root of the denominator given for a 
new denominator; thus the cube root of 2325 is +. 

But if the vulgar fraction be incommenſurahle to its 
root, reduce it to a decimal of three, fix, nine, or any 
| ternary of places, and then extract its root. 
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